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ARMOR BRANCH SAFETY OFFICE

SAFETY TIPS FOR ARMOR LEADERS

_INTRODUCTION

-This  handbook 1is published ‘as an aid for today's Armor
leader. The many articles and extracts have been assembled in the
hope that the collection will serve as a reference and guide +to
improve safety within Armor units. T

Safety 1is an area that can be overlooked until it's too late.
All too often safety becomes.a hot topic after someone is killed or
seriously injured. - Safety should bei”tegrated into everything we
do. Although a strong safety program does not. readily reveal how
many lives it has saved, such uncertainty is far preferable to the
clear costs of an ineffective or nonexistent program.

The primary source for the handbook has been Countermeasure, a
publication from ' the U.S.  Army Safety Center. '~ You can- order
Countermeasure through your unit publication clerk.,_ﬁ :

Should anyone have questions or comments on this material or
wish to submit additions, we encourage you to contact the Armor
Branch sSafety Office, commercial telephone (502)624 3811, or DSN
464 5452/3811, or write to:

L Commander, -USAARMC and Fort Knox,
Armor Branch: Safety Office, ATTN: ATZK-S
 Fort: Knox, ‘KY 40121 5000

Unless stated otherwise,v mag,ulinefnounsgan&'pronouns‘dolnot refer
exclusively to men. P
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CHAPTER 1“°

~ ACCIDENT PREVENTION
o ANDINSK MANAGEMENT
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‘Accident prevention planning

: Unit "leaders’ must take the initiative in making safety just as
much a part of being a ‘tanker, as’ gunnery, or maintenance. How can ‘you
do this in your unit? B o TE :

Identify the problems. Find out what causes the most injuries
in your unit: (You'll probably find the same ones that are discussed
in this handbook.) ‘Do this by answering the following questions

% "What kinds of accidents happen in your unit? EEREETEEI B

*‘ How- often do they happen?

When do they happen?

Analyze the problems. Find the "why" behind the accident.: For
example, if a hatch cover crushes a soldier's fingers, it's not enough-
to just blame- the" accident on his failure to lock the hatch. You ‘have:-
to find out why ‘he didn't lock it. Ask yourself the following .

;* - Was the injured soldier trained in all unit SOPs? .
“Were- SOPs routinely enforced?
Had - the soldier received unit training in the task "he was
performing when he was injured?
"% 'Were (all MWOs checked for compliance? .

* Were. safety - critical components inspected for proper

maintenance?

?fcrewmembers briefed on: special considerations ‘such as
terrain and”weather? . S : Lo

Prevent the problems. : Determine'what you can do .to prevent the
problems. Here's a short list of - ideas to get you: started. .

* Give additional crew training for adverse - weather conditions
or unusual’t rrain (ice, snow, fording, bridges)

*+  Develop emergency procedures for engine. failure, fire, loss
of steering ‘lateral ‘and‘track failure.  Conduct practice sessions -
until these“procedures become routine. . S
e ' ‘safe 'unit procedures and conduct erew drills to
practice th_:procedures. ;

Require checks for proper equipment stowage prior to move- out.:f~

- Cross-train crewmembers according to Soldier's Manuals and Job
not by the "buddy system." :

Books,f 2
: Train drivers to move safely in areas with little clearance.,.

operations don t just happen They result . from . careful':
Develop your -plan and put it to work. Then constantly:

analyze it - 'See how your crews respond to it. See if it ‘reduces or
gets rid of your safety problems.;, 1f it does, keep refining it ‘to
make it even more effective. If it doesn't, try a new plan. But in

any case, remember vyour safety plan should not be just temporary.
Write it down and distribute copies to your NCO leadership Keep it
working.



Six things leaders can do to save lives and equipment
1. Set high standards. Set and enforce high operating
standards in every activity of your unit. Safety is a by-product :
of professionalism, of doing the job right the first time every
time. By-the-book, d1sc1p11ned operations are mandatory. -
2. Know your soldiers. Know their training status and

their qualifications. Test new people’s knowledge, regardless of
whether or not they have been previously operator certified.

" This applies to weapons, every type of movmg equlpment even_,

- gas masks—all equipment.

3. Know your equipment. Know 1ts capab111t1es and 1ts
condltlon Numerous check sheets and pubhcatlons are ’
available to'guide you. ' R

4. Apply dispatch discipline. Many acc1dents 1nvolve
equipment that should not even be out of the motor pool or off ‘
the helipad. Commit the use of equipment only when = - -

' necessary, only when it can contribute to genuine tralnmg in
the unit mission. Tough-minded dlspatch dlsmphne reduces
exposure to accidents. :

5. Manage risks in training. Integrate the requlrement
for safety with the demand for realistic combat training. A" ;

high degree of safety can be achieved through the systematlc

-management of inherent mission risks. :

6. Maintain awareness. Be constantly aware of the
mission-critical importance of safety in all your operations.
You cannot allow yourself to relax ‘your v1g11 and become

- awareness of the requlrement for 1ntegrat1ng safety into all

~ day-to- day unit operatlons 1s essentlal to malntamlng peak
readmess : : : :




_Risk Management

Risk management is the process of making oper-
ations safer without compromising the mission.
Accident experience shows that mission-stopper
accidents occur when victims are ignorant of
hazards and countermeasures or when directed
countermeasures are ignored. The greatest ef-
fort should be in hazard identification and

‘ countermeasure enforcement. This section

. provides leaders guidance on mtegratmg the

risk management approach into umt operatlons

Rules |

Three rules. gulde the risk management process
Accept no unnecessary risks. The leader

" who has the authority to ,accept_a,r,\lskhas the ’

responsibility to protect his soldiers from un-

necessary risks. An unnecessary risk is one
that, if eliminated, still allows mlsswn
accomplishment.

Make risk decisions at the proper level. -
Make risk decisions at a level congistent with
the commander s guidance. The leader respon-
sible for the mission should make the
risk decisions.

Accept risks if benefits outweigh the
costs. Leaders must take necessary risks to ac-
complish the mission. Leaders must understand
that risk-taking reqmres a dec131on-mak1ng
process that balances mission benefits
with costs.

Process
There are five steps to the risk management
process:
Identify risks. During mission analysis, iden-
-tify specific risks associated with all specified
and implied tasks. Determine the hazards caus-
ing these risks. Consideration of METT-T fac-
tors helps identify risks and is crucial to the
second step of assessing risks.

jay
'
(&3]

~ Assess risks. Determine the magnitude of
risks. This involves an estimate of loss cost and

‘probability. The METT-T format provides an ex-

cellent guideline of factors to consider in this
risk assessment. The Enémy equates to specific
hazards identified: Consider the following
aspects of other elements: Mission complexity
and dlﬁiculty, Terrain, all ‘aspects of the physi-
cal environment, mcludmg weather and
visibility; Troops, supervision, experience, train-
ing, morale, endurance, and equipment; Time
available for execution, planmng, and prepara-
tion. Determine the likelihood and extent of ac-
mdental loss based on the above analysis.

- Make declslons and develop controls, Make
risk acceptance demsmns by balancing risk

, benefits against risk assessments, and

eliminate unnecessary risks. Reduce the mag-
nitude of mission-essential risks through the ap-

. -plication of controls. Controls range from

hazard awareness to development of detailed op-
erational procedures Be sure controls do not
jeopardize mission accomplishment. Involve the
chain of command if - necessary risks or controls
prevent assigned mission requirements.

Implement controls. Integrate specific con-
trols into plans, orders, SOPs, training perfor-
mance standards, and rehearsals. Knowledge of
controls down to the individual soldier is
essential,

Supervise. Enforce controls and standards.
This is key. Evaluate mission progress and chan-
ges to METT-T, then begm appropriate correc-
tive actions. After mission completion, evaluate
risk decisions and controls for inclusion in les-
sons learned.

Integration techniques

- Two techniques are critical to maintaining unit

battle focus:



Individual/leader risk management
(focuses on individual through company-level
command thought processes to recognize
hazards and take action to reduce risk). Use

'FM 22-100: Military Leadership problem solv-
ing, decision making, and planning process.
Identify the problem (hazard), gather informa-

tion, develop courses of action, analyze and com- |

pare actions, make a decision, make a plan, and
implement the plan. Memory aids such as
METTT and checklists help promote
consistency.

Command echelons risk management.
This technique uses the FM 101-5: Staff Or-
ganization and Operations Manual military -

1-4

| declswn-makmg process Thls process in-
- | tegrates safety and risk assessment into oper- -

ational decisions normally associated with
battalion and higher planning : and operations.

“The commander directs the staff to 1dent1fy

necessary risks and risk controls as "considera-
tions affecting the possxble courses of action."

‘Staff officers use memory aids such as METT-T

to promote consistency. The final commander’s

* estimate and concept addresses significant risk
"acceptance, ehmmatlons, and controls. Imple-

ment these decisions directly into applicable
areas of OPLANS (ORDERS). Commanders

must ensure dissemination and enforcement of

risk deusmns and controls down to soldler level.




COUNTERMEASURE OPTIONS

The countermeasure option checklist below has direct
application to the development of risk-reduction options. You can
use it to develop a full array of possibilities and then weed out
those that are clearly impractical. = The product of the risk-
reduction phase should be a list of options that are practical,
although not necessarily desirable, for the particular operation.

1.,AEliminate the hazard: Eliminate the hazard totally, if
possible, or substitute a less hazardouS‘alternative.

: ~2. -Control the hazard: Reduce the magnitude of the hazard or
,:provide containment or barriers. N P R

‘ k_ 3. :Change operationalA proCedures' : Modify ‘_operational
; procedures to minimize - risk exposure consistent ,with mission
~needs. : o B :

. 4. Educate°’i Train _personnel in hazard .recognition and
,_avoidance. T L
5. Motivate: ~ Motivate personnel  to use'effectiue’rhazard

avoidanCe aCtions.

_ A key factor in detecting significant risk is to: maintain a -
strong" organization mission perspective.  :Adapt . these basic

' assessment elements to fit your organizational needs.,, You . can

. also .develop additional matrix charts that blend in special
' con51derations. One caution - keep the process simple. The idea
is to develop a quick measure for risk and then determine an array
of options for eliminating or controlling that risk.

‘Risk reduction measures are an important factor in the details
~of tactical procedures and will be a meaningful part of written
and verbal orders. Similarly, safety checks, special training,
briefings, revisions to SOPs, ‘etc., are all accomplished as -an
integrated part of: the operational process.: 4

-,What s the payoff? The risk management approach gives leaders
a tool to improve efficiency, = effectiveness, and safety in all
operations. The payoff is in increased readiness as a result of
safer, smarter, more beneficial training.:

Risk management permits the execution of realistic training
scenarios not possible without risk management procedures due to
their high potential cost in accidents. It also minimizes
personnel and materiel losses in day-to-day training activities.
Finally, leaders who routinely use risk management techniques to
"“make risk decisions in training are prepared to make better risk
'decisions in wartime, resulting in better tactical decisions, and
thus greater mission potential.

In .summary, the effective leader defines his objectives and
' standards of performance for each operation he conducts. These
objectives and standards include risk ‘management factors as the
full equal of the tactical, logistical, and leadership components.
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Three Tier Approach to Sal‘ety

. nnmmand.unL(Unlt safety reSponslblllty)
o + Plans for safety ’

Valldates the structural soundnem of

training (level of proficiency and
Ioglcal progresslve sequenclng)

Leader Level (OICINCOIC Buslness)
« Ensures adherence to standards ’
» Alert to changes In situation”
+ Executes accident prevention measures

v Individual Level (Everyone's Business) .
K + Attitude and awareness )

The Commander is ultlmately responsnble for umt safety He must
‘validate the structural soundness of training. ‘Training: that
exceeds the level of proficiency of soldiers involved must never be
conducted (this goes back to our earlier discussion of nsk and
training proﬁcnency) ‘Training must be conducted in a logically
progressnve sequence (a unit should never conduct alive fire
mission without first. provmg proﬁcnency in blank/dryﬁre) In the
'schoolhouse this task is accomplished in the trammg o
development/planmng phase. o

Leaders at trammg sites are responsnble for the safe executlon of
training. They enforce standards and accident prevention.
‘measures and are always alert to changes in trainin condltlons.

Finally, everyone should make safety a way of life. We need to
instill safety awareness in our soldiers; watch out for our’ |
"Buddies," and step in when an unsafe act or condition exnsts
(leaders/trainers must instill a sense of initiative and candor)




Human Error Accidents

Human error is the 51nd]e largest. éause of Army accidents. 1If there
is to be a: major reduction in Army a001dents, there must be a major
reduction in the human errors that cause these accidents.

Accident experience shows that human error accidents are frequently

clear indicators of training weaknesses--the same training
weaknesses that would quickly deplete a unit's capability to fight
in combat, The root cause of the problem is failure to train to

standard or to the right standard. The solution lies in integrating
. safety into our training and operational processes.

In simple,terms, the human—error'accxdent is an accident caused by
an individual's error in required performance.  Required
performance is that which normally can be expected as a result of
school or on-the-job training, commonly accepted practices, or SOPs,
regulations, technical manuals, or other guides.

There are four major reasons for HUMAN ERROR.

Major Reasons for Human Error

Standards are not clear or

practical or do not exnst Command I*a;lure

Standards ex1st but are not S
known or ways to achieve |Training Failure
'them are not known |

-bhuulardS‘ are known but

Leader Failure
are not enforced. : ,

,btandards are known but

are not followed Individual Fa.-‘ilvu‘re

Unit .leaders are in the best position to combat human error by

making safety an integral part of operations. The best way to do
this is to integrate safety into the process used to develop
operational plans. This integration must begin the moment the
mission is conceived and continue until the last lesson learned is.
- written and acted upon. Safe performanca is a predictable result
of ?erformlng to standard, and performing to standard is a result of
training to standard. Training to standard.  leads dlrectly to

discipline, and dlsc1p11ned soldlers are 1nherently safe.
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COMBAT TRACK VEHICLES

Accidents happen in and around Track Vehicles - the masters of the
modern battlefield. Lives are 1lost, people ' are injured, and
property is damaged. Experience shows that the same weaknesses in
operations, training, maintenance, and attitudes ‘that produce
accidents during controlled training situations in peacetime, will
result 'in'a dramatic increase in accidents under the pressures of
combat. From the viewpoints of current economy, morale, readiness,
and a possible combat situation tomorrow, now is- the time to
eliminate the causes of Track Vehicle accidents. ‘ -

Some causes and remedies:

Hatches - -.Just about. -everybody would describe a hatch as a "solid"
item. Those who have had the hatch slam shut on their fingers agree
one-hundred  percent on that point. Each year Army personnel incur
injuries as a result of improperly ‘secured hatches or hatches "with
faulty latches slamming shut on fingers, necks, ' backs, or ' heads.
Avoid those injuries. “Make sure hatch latches” are working properly-.
Have crewmen double check a- hatch each time it isi‘open to be sure it
is latched! " "Finally, during the occasional ‘cross-country dash, have
personnel keep an eye on the latches or hatches. ' A big- enough jolt
will defeat any latch. Don't be in the way when that ‘“happens.
Never _—operate the hatch while moving except during an -émérgency.
The hatch is too large and heavy to operate while the soldier is
trying to maintain his balance R :
Unsecured Equipment ~ Track vehicles: are designed to operate off
roads in just about any reasonable terrain. When a vehicle leaves
the road, it can be pretty rough going for the crew inside. The

.. ..same -‘is true of the equipment and supplies stowed inside the

~*. vehicle. 'Many accidents  occur because equipment is unsecured. e

:fAmmunition . comes out of racks, machine-guns fall off mounts, and:f'
':1mproperly stored items become flying Ob]eCtS ‘

The " old standby - 'good housekeeping - is ‘the ‘key . here. - Combat
Track Vehicles tend to accumulate a lot of odds and ends and small
maintenance needs are oftén overlooked - an ammo box stuffed here,
a bracket bent there, ~a faulty latch, and a loose mount are all
examples. Most of these never cause any problems until the day the
vehicle hits a ditch or bump that couldn't be seen because of smoke,
terrain, or light conditions. Then the bracket breaks, the latch
pops . loose, the mount falls and the air is full of everything from
main gqun rounds to gum wrappers. Prevention demands good solid
housekeeping, the kind that pays attention to detail. At the end of
the day, the job isn't done until after the vehicle is reasonably
clean inside. This action is a good point to add to after operation
checklists, if it isn't already there. Finally, steady insistence
day in and out that there is a place for .everything will invariably
result in a safer, more combat ready crew.
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Fire accidents - Fuel 1is the. major source . of Track Vehicle
fires. The typical fire involves a faulty connection or break in
the . fuel line with the fuel reaching an ignition source within the
]engine compartment.v :

»After the fire suppression system knocks the fire dowh often more

~ fuel 'sprays on the hot engine and ignites again. Keep the engine
_compartment as clean as possible to prevent.the buildup of ‘dust, and
. dirt soaked with flammable oils and greases. . Ensure the integrity

" of the fuel system, especially .followifig maintenance that involves
. pulling the pack. Ensure that fire protection systems are fully
" charged. . The average vehicle fire costs the Army $90,000. ~Prevent
them! , T :

‘ Maintenance Accidents - Combat Track Vehicles are massive pieces of
- machinery. Even most of the components of a ‘tank are massive. When
two of these pieces come together with a human between - them,~ the
result = is almost always severe injury. Most - Track'  Vehicle
.maintenance injuries occur while individuals work around  roadwheels
and the tracks. These components of the suspension system are
heavy, hard to reach, and often under tension, and the ' accident
potential is  high. Track and suspension system maintenance is a
team or crew effort. This work should be done following the * TM.
Where- the TM doesn't provide the guidance needed, the more detailed
unit SOP should be followed. Repetitive maintenance tasks' should be
. done "by: the numbers" under experienced supervision. Maintenance
tasks are inherently " dangerous" and deserve the same attention to
detail normally reserved for explosives asnd weapons systems.




M1 TANKS

The Abrams tank is one of the most technologiéally 1advan¢ed_“ﬁain

‘Battle Tanks in the world. It travels at speeds which are
‘unmatched, fires with pinpoint accuracy, and provides the Armor
..soldier with a very survivable combat system for all battlefield

environments. This tank, "however, can be very unforgiving to the

~soldier who tries to take shortcuts or does not follow 'procedures.

Soldiers must be made aware of the extreme importance of all safety

‘'warnings in manuals and on the vehicle. = Leaders must set the
example of safe operations and stress safe training and safety

awareness. Close - supervision is extremely important for all
personnel - working in, on, and around the tank. Soldiers must become

~.very familiar with their crew positions, ' related hazards, and
~responsibilities. The M1 tank is not a . perfect tank, but it may be
.-one of the safest tanks the Army has ever fielded. 'Still,  there are
some . safety facts that users need to know. 'The information which
. follows highlights the top five injury causing accidents related to
‘Abrams vehicle operations. It is important to note, that all these
.-accidents are preventable. e ’ o

) Tuireﬁ,'mﬁﬁéméht injuriés;'¥"A very serious hazard which can be
.- completely eliminated occurs when the 'loader's foot protrudes
- through the loader's swing toe guard opening and is crushed when the

turret ' is traversed, A metal guard is available which . completely

covers the opening in the . loader's.swing toe guard. You must ensure

that your tank has these metal guards and that they are ‘always:- in
place while the tank is in operation. Furthermore, the loader or

‘any crewmember should never prop their feet up on the turret ring or

protective screens. These type of injuries can be 'completely
eliminated by enforcing standards. Ensure that protective screens
are in place and not damaged, stress crew communications between
crewmen before movements.  Crew drill is the answer - No power or
traversing anytime without the standard alerting commands. Crewmen

must protect themselves!

Ammunition door injuries - Personnel performing dutiés_ near the
semi-ready and ready ammunition doors must be extremely cgut%ous of
what they are doing. A significant number of serious injuries have

resulted in amputations:-and crush injuries to soldiers' hands and
fingers. These accidents are usually caused by someone accidentally
activating the ready ammunition door knee switch.  All soldiers must
be cautious anytime they are near the ammunition doors. They must
always perform their duties as stated in the appropriate TM. The

‘number and severity of ‘ammunition door accidents can be reduced by

close supervision and strict adherence to warning and procedural
guidance. Anytime maintenance is being performed on the ammo doors,
the circuit breaker should be turned off, and careful attention must
be ‘given to body placement and movements. Many -ammunition ‘door
injuries have occurred while two soldiers are in the turret and one
inadvertently activates the knee switch without the other soldier's
knowledge. Communication and coordination between soldiers is
essential. ‘



Slips, trips, and falls - They still happen, even with the newest
and best tanks. This category of accidents continues to be the most
frequently reported personal injury accident. -Because of the
Abram's speed j_area of operations, and heavy design, soldiers
receive numerous’ bumps, cuts, ‘and other 1n]uries._ Often times the
tank is operating in very rough,. unfamiliar terrain, and: thus
crewmen are easily tossed about the vehicle.- The. soldier is usually
_thrown from his crew station,,_or ‘thrown forward into machine-gun
mounts or hatch rims, - resulting in severe ‘injuries to . the . head,

face,,arms or legs.,, Soldiers - must be in constant communications to
warn each other of abrupt. stops or rapproaching road hazards.
Related to falls within the vehicle, are the falls off the outside
~of the vehicle while mounting, dismounting, or walking on the tank
‘deck. These accidents. usually occur because of slippery. walking
surfaces or .carrying equipment while walking on the tank. . Soldiers
must heed the warning which states ‘that three point contact with the
vehicle is always a_ must. ' .

Abrams vehicle fires - The majority of Abrams fires occur on.  the
‘older tanks. Analysis shows almost 70 percent of these fires. result
from poor maintenance techniques which damage or loosen critical
hardware. . Changes = are being reviewed. and made. to many: procedures,
~manuals, and hardware systems to provide units with current . Abrams
fire prevention information and equipment. The key to minimizing
_fire damage to the vehicle is to have’ personnel trained .and prepared
cin responding to the fire. This can be accomplished by .stressing

‘that crews ..practice fire drills.  There ‘is ‘much information
available to units on fire prevention. and on identifying fire

~hazards _before.. one occurs. The areas. which;are considered " very
critical are listed below. . . : ' L

1. 'Battery Box’ and Electric Quick Disconnects
.. 2. Hydraulic Quick Disconnects L
. 3.. .Power Turbine. Stator (PTS), Hydro Mechanical Unit .
" (HMU), and Smoke Generator Lines and Fittings

- You -must . make sure. that the hardware and manuals which your units
are. using are . current and identical to those being used in _other
,Armor units , '

Cannon - Inside an M1 tank the cannon is king. Nobody can’ win an
argument with it. . The cannon catches the careless in three ways:
it . recoils into them,' traverses .or. depresses the breech. down. on
them, or catches fingers or hands in_. the. breach. Accordingly,
everybody in ‘the crew must learn to 1ive ‘with it. ~ This is done = in
two ways. . The first is through indiv1dua1 training, i.e.,: each
person knows where tg.stand or not to stand, how to load’ and not to
.load. The . second is through crew coordination as established and
practiced . through crew drill. Training to established safety_
~standards can and should be a part of. crew drill :




‘M60A1 and M60A3 Tanks

'M60Al and M60A3 tanks are heavily armored combat vehicles.  They
are :'operated by 4-man crews consisting of tank ~commander, gunner,
~loader, and driver.  These tanks provide a stable gunfiring platform
. for: long-range and accurate first-round-hit . capability that is
*maintained with tank . and enemy targets in motion during day and

~-night -operations. = The following is a discussion . of - the most

-frequent acc1dent causes: and-: acc1dent prevent1on countermeasures
Vehlcle handllng/clearance

, Malntenance/materlal failure

-Mounting and.-dismounting/exterior movement
Interior movement/lmproper positioning

Vehicle handling/clearance

~Although vehicle handling is a common cause factor in both. M60Al
-and - M60A3 accidents, it is reported more frequently for the M60A3.
Drivers . often do-not follow proper procedures;when operating these
- vehicles:. ~‘Many - acc1dents result from excessive . -speed for
conditlons " To prevent this type of accident, ' drivers must adjust
“their . speed for -the existing weather and road . or.: -terrain
lcond1t10ns. When parklng on hills, slopes, or inclines, the driver
should fully engage: the parking brake and chock the vehlcle before
. leaving it unattended.
: Failure' . to judge clearance 1sv another .cause of accidents.
Drivers try to negotiate tanks around other vehicles and obstacles
without using ground guides. Drivers should never back these
vehicles without wusing ' proper ground guiding procedures. Good
Judgment is a must when dr1v1ng tanks through narrow spaces and when
passing .moving vehicles. Drivers must remember to: check turret
placement to ensure gun tube clearance. Drivers should never try to
pass when they are unsure about the clearance.

Rough terrain requires slower. speeds. Crewmembers ‘are suffering
- serious injuries from being bounced and banged around the interior
of the tank. When approachlng rough terrain, drivers should alert
crewmembers so they can brace themselves. Poor or limited
Qv151b111ty is another. problem. Dust, : bad -weather, .and poor
illumination are all factors contr1but1ng to this problem. Drivers
should use. extreme caut1on and wear safety goggles: dur1ng dayllght
,operatlons .and use nlght vision dev1ces durlng nlght operations.’

.Malntenance/materlal fa1lure

Brakes and other worn parts such as hatch locklng plns and grllle

»door handles are a major cause of these accidents. - It is important
that all preventlve maintenance checks and services are done
properly and on time. Maintenance personnel are being seriously

injured because they are not following proper procedures. They are
not using the proper technical manuals and tools, are not wearing
appropriate personal protective equipment, and are not getting
assistance when moving heavy objects. ’



Mquntihg and dismounting/exterior movement

Soldiers - need to ma1nta1n three p01nts of  contact when mountlng,

. dismounting, or mov1ng around on the exterior of the veh1cle.- Too

many soldiers are. still injuring themselves ' jumping = from " tanks
instead - of . properly climbing down using the three-point-contact
-method. - They should mount and:dismount the:vehicle from the left or
~right front. - Adding sand in the paint on these areas will - provide
better traction. Soldiers should use extra caution when the surface
of the tank or the soles of their boots are wet, muddy or dusty.
Ice and other residue should be cleaned off the tank and soles of
boots before mounting, dismounting, or 'moving about. Soldiers
should always:-wait-until the:- vehlcle comes to a complete stop before
mounting or dismounting. ’

Interior movement/improper positioning -

Slips 'and falls are as common inside as outside the ‘ tank: . The
~ same . precautions are required - .clean, cleared work surfaces - and
‘clean dry boot soles. - Serious injuries occur when soldiers' bodies
get in the way of the turret traversing system or the stabilization
system ' (M60A3). These~sys£em5»cause the gun:breech to elevate and
‘dépress'cont1nuously when in operation. Crewmembers must give each
other warning calls before activating any system. They should let
~each "other know where they are: and which system is being act1vated

Because of noise inside the tank, this countermeasure ~will be
useless wunless-all erewmembers wear operational CVC helmets at. all
‘times. - o ' T ' i o L

Summary

- M60AL and M60A3 tank acc1dents can be m1n1m1zed 1f the .fdllqwing
actions become routlne‘ o , SR -

* Wear and*use”operatiOnalfCVC helemts.
* Maintain proper positions while executing tasks.
Sk Warn’crewmembers of upcoming rough‘térrain.

. These ‘actions should ‘be emphasized in all training programs.
“"Improper attentlon is a common factor in all of the injury ‘causes
discussed. The area inside the tank is small, there is a lot ' of
equipment, ‘and ' many - ‘activities are going on. Because -of this
dangerous  environment, it is imperative that all crewmembers be
attentive to the task at hand and know what's going on around them.
Training and safety policies and procedures are written for a
reason, and -they should be followed.  Remember, a  successfully
" ‘accomplished mission is a safety-integrated mission. ° ARt
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SAFETY PROFILE, M 551 SHERIDAN

After Vietnam the Sheridan was replaced by the M60A1 and later by
- the M60A3. The -top four major accident cause - factors for the
‘~Sheridan reported to USASC have been' i » '

1. Speed
<2+ "Ground Guides

.3+  Driver Training S
T4, Lack of Attention to Procedure (Safety)

Interestingly enough these factors not only apply to the M-551,
" but to all combat vehicles in general.

SPEED

Speed alone generally does not cause accidents. . "Excessive speed
and either poor road conditionsor driver ‘inexperience: do. ' We,:  as
soldiers, need to realize that speed is a dangerous element which
must be controlled. We all like to drive fast, and sometimes the

- mission may require us to drive faster than normal. Use reasonable,

common @ sense. Better to be late and alive, than dead and never
arrivel - : ’

GROUND GUIDE PROCEDURES

During the last few years, the Safety Center had recorded one fatal
accident and several injuries due to the failure of crewmembers to
comply - with "Ground Guide Procedures" outlined in FM 21-308. The
Golden - Rule of ground guides should be, "Never stand between two

vehicles when ground guiding”. Standing between two vehicles, no
matter 1f they are tracked vehicles or not, 'is a sure invitation to
get killed. Always use two ground guides (one front and one rear)

‘when moving a vehicle in a restricted or built up area (track park)
and in tactical areas where troops are on the ground.

DRIVERS TRAINING

Another factor that adds to the accident rate is  nonlicensed
personnel trying to do more than they are either capable of or
authorized: to do. If you move the vehicle you need a license!
Additionally, new inexperienced drivers tend to try things with which
thet are unfamiliar or for which they have received no training. As
an example, inexperienced drivers generally have not acquired the
skills  necessary to drive in a confined or restricted area. It
requires ' complex physical and metal training to complete such task.
NCO/Supervisor: Do 'mot require new drivers to accomplish tasks for
which they are not trained!!!  Just because a soldier has a license
doesn't mean he can drive in all situations. Be Aware!



LACK OF ATTENTION TO SAFETY PROCEDURES

Safety professionals, year after year, have written 1etters,
conducted = safety meetings,: and . personally ‘conducted safety
inspections. in order to accomplish the mission safely  and with
‘minimum injuries to personnel and damage to equipment.: -Yet, year
after vyear safety precautions are not observed. Many times we get
‘away with a safety short cut , but, every now and ‘then, our
. -shortcuts’ ‘catch up with us. When we continually ignore Safety
Procedures, we will eventually pay the price!‘ , '

For example, while in a hasty defense position, the Sheridan crew
‘was engaged in attacking vehicles .with the 'main gun- similator.
After the loader had inserted a fresh cartridge, ‘he informed ' the
gunner that the system was ready to be fired. The loader had not
pulled his hand and arm from behind the simulator after giving the
gunner the "up" and was burned on the right arm when the simulator
fired. Again, he knew better! . Safety procedures are provided for a
purpose.-»Learn‘them, then use them.. ,




BRADLEY FIGHTING VEHICLE

~ The Bradley ' Fighting Vehicle (BFV) is . des1gned -in - two
.f,conflguratlons. M-2 Infantry Fighting Vehicle with a crew of nine

‘and the ' M-3 cavalry Fighting Vehicle with a crew of five. : .Both
vehicles are fully tracked and 11ght1y ‘armored, possess1ng shoot -on-
the-move capabilities . for engaging the full spectrum of.  enemy
targets. They have swim capability and can perform both infantry
. and cavalry missions. A

This profile focuses on the most ‘common. type accldents -1nvoLving

. the BFV and correctlve actlons that can prevent them ,

Vehicle movement :
Mount1ng/dlsmount1ng/external movement )
Maintenance . . '
Weapon system

Turret movement

Vehicle Movement

* Use BFV seatbelts and required head protection to help
prevent injury when negotlatlng rough terraln or during a
rollover sequence.

* Drivers should maintain safe speed and alert passengers +to
rough terrain when driving cross-country.

* Passengers should use available handholds for bracing.

* Assure sufficient clearance, especially if turret is
traversed. The protruding machinegun barrel extends beyond
the hull and can be damaged by trees or other objects. ’

* Make sure safety pins are installed in hatch latches before
movement.

* Use ground guide when moving the BFV where people are
dismounted, day or night. Use a ground guide anytime vision
is obstructed

* Don't turn sharply at high speeds

* Have TC and gunner serve as additional eyes for the driver,
especially during right-hand movements because  of limited
visibility to the right.

Mounting/Dismounting/External Movement

* Use three points of contact when mounting, dismounting, or
moving on top of the vehicle. Do not jump from the vehicle!

* Use extra care if mud, water, or spilled fuel is on boots or
vehicle surface.

Maintenance

* Perform routine after-operation maintenance checks and
services such as checking transmission oil level carefully.
But remember that the transmission and other engine parts are
hot after operation.

* Perform maintenance by the book: obey all cautions and
warnings.
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Weapon

‘Install anti-recoil plug on fire extinguisher bottle~

discharge port to prevent acc1dental discharge when bottle 1s
unsecured.

Lift only the power unit with the engine and powerpack left
sling. Lifting both power unit and stand will exceed design
limits. o : E '

Syetem

When clearing or repairing weapon systems, shut down turret.
Check operator or maintenance manual for necessary equipment
conditions.

Secure spring in equ111brator assembly in ‘the compressed
position during maintenance. : o

Turret“Mbvement

*

Do not enter or exit turret while turret power is .on. Keep
turret sh1e1d door closed and latched while turret power is
on.

‘Donft stow equlpment in the ramp hydraullc un1t, _because

damage to it could cause a "free fall" ramp.
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M88/M88A1 Medium Recovery Vehicle (MRV)

The full tracked medium recovery vehicle, M88/M88Al1, is "an
armored full track-laying, - low silhouette vehicle. It is used for
-hoisting, winching, and ‘towing operations for - tanks .-and other
vehicles. = It 1is equipped to assist in repairing disabled vehicles
-under;general>field conditions. - The vehicle carries a crew of four.

Accident prevention actions

* Use three points of contact and available handholds for
~ proper mounting, dismounting, and external movement on the
v - MRV, E o
* . {se proper maintenance. procedures. Critical tasks include
track maintenance and lifting activities. . .
~%. .  Use two or more people to install/remove the tow bar.
* Coordination and teamwork are necessary to prevent mashed
"hands, fingers, and feet as well as back strain. ,
* Inspect connectors such as eyebolts, towing  pintles, and
dead-man cable :connectors. to ensure serviceability and
g appropriateness for. load.
*  Keep hands and fingers away from pinch points and cables.
* Tow at safe speeds, especially on corners and inclines.
* .Prevent engine fires by ensuring no engine leaks and that
wiring harnesses are properly maintained and insulated.

* Tow the M1 using operational limits imposed by TMs. Do not
ride on or in M1l while towed. Use third vehicle as a
holdback vehicle. Tow speed is not to exceed 5 mph with tow

bar or 2 mph with tow cables.
Operation cautions

Do not use the 25-ton snatch block if cap screw is not installed.
If there is no hole in the hinge for the screw, immediately notify
organizational maintenance for installation. Failure to secure
clevis to hinge with the cap screw could result in the release of
the snatch block during lift operations, causing fatal injury.

Damaged or kinked shifting linkages can cause the vehicle to
remain in forward gear after the shifting lever has been placed in
the reverse position. Do not use any linkage as a step or place any
weighted objects on the linkage. A transmission shifting 1linkage
alignment check shall be performed anytime the vehicle's powerplant
is removed/installed.

Excessive speed while towing on. inclines can cause enough
momentum in the towed vehicle to cause the MRV to become difficult

to control. MRVs have overturned as a result. The TM states that
maximum speed on hilly terrain is 2.5 mph or the lower speed
specified in the TM. Crews should not be exposed to more than name

tag defilade and should be prepared to drop into the vehicle to
avoid injury if the vehicle overturns. ’
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Do. not raise

the hoisting boom by external mechanical ‘means.

 fThis- action creates a void in the hydraulic fluid on the downward
31de of the boom hoist. cyllnders, allow1ng ‘the boom to fall freely

Top.sixkusa/M88A1 A¢cident Activities

‘Performing mainténance
:Mounting/dismountlng/moving on top of vehicle
:H01st1ng and sllnglng operatlons |

;Towing,accidents

Installing/diséngéging towbar

Fires
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M113 ARMORED PERSONNEL CARRIER

The  M113A1/A2 is a fully tracked, lightly armored personnel
carrier (APC) designed to carry 12 troops and the driver. . It is a

“'multipurpose vehicle that is .used to transport cargo, . carry troops,

or conduct reconnaissance. missions. In addition, it can be equipped
to carry a hospital litter or a capstan kit and can be used as an

ambulance. This article ' focuses on the most common causes of
accidents involving the APC and corrective actions that can decrease

or prevent recurrence. The most common classification of accidents
reported: were: Lo o . .

‘Rough terrain

" Limited visibility:
Premature hatch closure
Inattention »
-Maintenance/material failure
Mounting and dismounting
Slips and falls ,
Rollovers

RoughoTerrain

Because the APC can travel easily over rough | terrain, drivers
often operate their vehicles at speeds too fast for terrain
conditions..: Personnel and equipment are thrown around inside  the
vehicles, and are thrown aginst gun - mounts, cupolas,: and hatches.
Operators can prevent these. accidents by:

* o Operating the M113 at speeds safe for terrain and condition.
© Ensuring equipment.-is. secured inside the vehicle.

*  Ehsuring all personnel are wearing seatbelts before vehicles
are put into operation.

Limited Visibility

« Total ‘blackout .conditions, dust: and - fog . contribute to APC
accidents. These conditions cause operators to 1lose sight of
approaching vehicles or the one they are following. Other reported
cases involve vehicles driving off roads or . bridges. These
accidents include head-on and rear-end collisions, and vehicles
overturning and running into trees.  These accidents can be
decreased or prevented_by drivers: ‘ '

* Adjusting speed to conditions and maintaining proper
- intervals between vehicles. T ,

* Using ground guides when traveling cross-country during
periods "of reduced visibility and when operating in areas
where troops are on the ground (assembly, cantonment, bivouac
areas, etc.).

* Halting vehicle if vision is obscured.

* . Always remaining .alert for .dangers that . could result in
injuries to the crew or damage to the vehicle.
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' Premature Hatch Closure °

- Hatches continue to close on soldier's heads, ‘hands, ‘and arms.
These accidents ‘occur because either the hatch exterior 1locking
bracket : is - not' - installed ' or the "locking pin is missing, not
gnstalled or’unserViceable Operators can prevent these accidents
y:
: * ““Not operating vehicles until all hatches are secured. '
‘ *"»Inspecting locking pins for serviceability and replacing
unserviceable pins. '
* Securing hatches in the open position with either rope,
straps, or chain if the bracket or locking pin is
unserviceable or missing ' o

~ Inattention

Another common incident involves soldiers not paying attention to
what they are doing or what other soldiers or crewmembers - around
them are doing. These accidents result in fingers, hands, arms and
feet getting closed in hatches and doors. Other reported cases
involve soldiers working in or around engine compartments. They get
fingers and hands caught in fans, and clothing caught between belts
and pulleys, or burn themselves on hot engine parts.' fSoldiers can
prevent these accidents by: ; i -

R Being more observant’ and keeping all parts of the body away
from hatch and door openings.

* Warning others before closing hatches or doors and ensuring

.. _.they are clear before' closing.

* Stopping the’ engine before working on:.or ‘near fans- or- belts,
ensuring, good ‘communications between: mechanics and helpers,
‘and ‘ensuring no one can start the.vehicle while it is being
worked on (disconnect battery cable::or attach :a highly
visible warning tag in driver's compartment). :

* Using extreme caution when working in or around: the..engine
compartment or hot engine parts. If time permits, wait for

~ the ‘engine to cool or take precautions such as 1ong 8leeves
. or gloves T : B e

Maintenance/Material failure

Accidents reported involving either maintenance or - material
failure were:’ v : : :

*  Final drive breaking, causing loss of control. ~ =
: Prop shaft to steering control differential breaking, causing
loss of control.
Broken or “thrown tracks.
Sprocket’ bolts shearing off.
Inoperative laterals.
~Differential overheating or locking: upw : U
‘Defective governors,-causing engine to. exceed braking capac-
ity , B v

* %k & ¥k F
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‘Supervisors/operators can prevent these accidents by:

L * Ensuring proper before, during, and after ~operation PMCS are
. performed IAW the -10 TMs.

'?ﬁ.-Belng .safety conscious and anticipating p0551b1e equipment

- -malfunctions.
* Not using the brakes if the vehicle throws a track while in
operation. Let off accelerator and allow the vehicle to

- . -coast to a stop.
Mounting and Dismounting

M113  APC accidents continue to happen when soldiers mount or
dismount. Soldiers dismount by jumping from vehicles and injuring
legs, ankles, and knees. There are cases where soldiers attempt to
mount moving vehicles and get their feet caught between the drive
-sprocket - and track. These accidents can be prevented if soldiers
-are more safety conscious and:

- Maintain three points of contact with the vehicle.

. Never mount or dismount a moving vehicle.

‘Never dismount by jumping.

Follow SOPs and use steps or prepared areas (roughly textured

for traction) where available. _

R

‘Slips and Falls

‘Soldiers. working on top ef vehicles slip and fall due to wet,
oily, or icy surfaces. Soldiers can prevent or decrease these
accidents by

.Always using ‘the three- points-of-contact rule.

Removing ice and snow from vehicles.

Cleaning oil spills off vehicles.

Using sand on paint or other roughly textured materials to
improve traction on highly traveled areas.

N I I

Rollovers

In a recent 5 year accident study of rollovers, there were over
105 recordable events with 35 fatalities, 96 lost workday injuries,
and over $7,300,000 in damage. The causes of rollover accidents are
many and varied, but the crew's emergency actions should, in most

cases, be the same. Make sure your tracked vehicle crew(s) know
that 1s is safer to remain inside the vehicle. Crewmembers who try
to  jump ‘clear of a rolling vehicle are often crushed by that
vehicle. Emergency actions for a rollover should not only be
included in crew SOPs, but also practiced by all crewmembers during
drills. Make sure your soldiers know the emergency actions to take
in case of loss of control, and vehicle overturn. Stress that

crewmembers must immediately . get down into the vehicle if it
becomes ‘evident that it is going to rollover. Let them know that
it's better to risk a few bruises or breaks, than to risk being
crushed by an overturning vehicle. Remember, the safest place in a
rollover is inside!
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The M1031series commercial utility cargo vehicles (CUCVs) are %/«-and 1-ton tactical
trucks. The utility version lookslike the commercial Blazer. Because CUCVs makeup -
almost halfof the light vehicle fleet and get heavy use, theyareinvolvedinmore -~
accidents than most other tactical vehicles. However, because they are equipped with -
bothlap and shoulder belts, injuriesin CUCV accidents arerelatively fewand minor. -

ExcesSive speed .
The speed limit in effect on a particular roa

orrangeis amaximum. Drivers shouldreduce -

speed—
*In off-road operations.
*On unpaved or rough roads.
*On winding roads. '
*When approaching curves and corners.
o After dark, especially while using night
vision devices. L
¢Inrain, snow, sleet, dust, or fog and when
theroadisslick.
*When trafficis heavy.
Any time driving conditions are notideal.

Failure to follow : e
procedures/inadequate training
Many times failure to follow proceduresis-
related toinsufficient training; drivers don’t

' followth%proceduresbecausetheydon’tknow
the procedures. In other cases, drivers don’t

follow procedures because therequirementis -

not enforced. For example, disregard of the
m%uire‘mentltowearsafetybeltsisonefailu‘re
to follow procedures that calls for strong
command action. LR

This category alsoincludes trying tomake .

the vehicle do things its not designed for,in. . -
disregard of the operators manual. Accident *

Leadingaccidentcauses: -

* Excessive speed

e Failure to follow
procedures/inadequate
training

* Inattention ' ~

« Materiel failure/inadequate -
PMCS - '

records show that some drivers have assumed
the CUCV could goup hillsanddown dipsat -

will, thatit could maneuverjustlike thejeep. =
It can’t.

Tactical vehicles require special driver
training. The fact that a driverislicensed to
drive commercial vehicles does not mean he’ll
be able tohandle all the situationsand
congl;tionshemayencounteroﬁ'the,public
roads. '

Inattention
This cause factor is common for vehicle -
:accidentsin general. Operating a vehicle

~.requiresthe driver's full attention. Drivers

3




 mustlearn to dlsclplme themselvesto - -~ -
conceptrate on drivingand leave everything -

elsetoamore appropnate time. .

Materiel fallure/madequate PMCS N

~ These accident causes are closely related,

“since nearly all recorded matenel fallures o

_ -could have been prevented by perfotmmg .
.:--PMCS by the book. -

Refegepces

. TM 9-2320-289-10

- TB9-2300-295-15/24
FC66- 32 o o

‘Safety Belts Save Lives |




‘For years the Ml51‘/4-ton truckwas mvolvedm more accldents, usually w1th ﬁatahtres
and injuries, than any other tactical vehicle. Since theinstallation ofarollover
protectionsystem (ROPS) and personnel restraint systems, there has been a dramatlc

"i reductlonmfatahtles andeunes. _

Excesswe speed

Excessive speed is the most frequent " -
contributing cause of M151 rollover. acmdents

Attempting a turn at a speed excessive for S
~ conditions too often results in another M151 -

rollover accident. Drivers mustbe warned
again and again of these three factors—speed,
turns, and rollovers,

The operators manual, T™ 9-2320-218-10
warns:"... M151 series vehwles .have more
responslve steering and aeceleratmn than
othervehicles. Watch speed, especially on
turns. Afull right orleft turn at speeds over 20
mph (32km/h) can cause any vehicle to goout
of control and/or turn over."

An Army technical bulletin, TB 9-2320-
218-10-1, puts the case even more forcefully:
"All models of /4 -ton trucks have a short
wheel base and a high center of gravity for
cross-country mobility. Operation of these

‘* vehicles at high speeds, combined with sharp

turns, can result in rollovers. The M151 has
mdependentwheel suspension and gives httle
warning to the driver by body tilt or feel’if he
mturmngtoofast Withindependent wheel
suspension, the rearinner wheel hasa
tendency tolift from the road, and the rearend
breaks away to the outside of thecurve. To

Leadmg accldent causeS° S
‘+Excessivespeed =
sFailuretofollow . .
]arocedures/madequate
-training S

e Inattention
¢ Failure to clear

correct this condition, the driver must apply
less steermg turn andreducespeed.”

The maximum operating speeds statedin
the TM are only gmdes tothe mechanical
capacity of the vehicle in each gearratio.

- Maximum safe speed is not determined by the

figures on the dataplate or on a chartin the
TM. Road conditions, weather, visibility, and
loading determine the speed at wh1chan ‘
M151 should be driven.

Failure to follow "
procedures/inadequate training
Many times failure to follow procedures is ,
related toinsufficient training; driversdon’t -
follow the procedures because they don’t know
the procedures. In other cases, driversdon’t

fo]low procedures because the requirementi is
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not enforced. For example, dxsnegard of the
uirement to wear safety belts is one failure
to follow procedures thatcalls forstmng
comman action. .

Each tactical vehicle requu'es tralmngm its

' ownumquehandhngcharactenshcs v
Especially important is training in emergency
procedures—what to doifthe vehicle gets off -
the roadway, orif another vehicle or other
obstacle suddenlyappears;ustahead. The
common panicreactions—toslam on the

brakesorJerkthesteenngwheeltothenghtof"‘ .

leﬂ;—cause acmdents

Inattention

- Operating the M161 mqulresthednver sfull
attention to anticipate turnsin time to slow
the vehicle to a speed that is safe for the

be constantly aware of chang'mg road and
trafficconditions. _

Failure to clear

backlTlnsoccurs: v:}l:en dnviars aresomatlgztéotn ]
ng up, changing lanes, orm urns
thatthxlorgettoensurethewaylsclearof

| othervehicles, sxgns.orotherobstacleshefore
making their move. BachngaanBldoesnot

ordinarily require a ground guide, butlike

turmngandlane-changmg,ltdoesreqmrea :
thoroughscanmalldlmctlons,mcludmgthe
mxrmrandbhndspot .

M151. -

.":Operational cautions
~ Commanders and supervisors shouldensure

allM151 drivers are thoroughly trained to

_ drive the vehicle and are taught its
. characteristics.
.. Inadditiontothe operators manual, the :
" "Army pubhshedTB 9-2320-218-10-1tohelp -

traindriversinthe safe operation of the M151.

. TheTBhstetwetrmmhgﬁlms,TFﬁE-3707 '

. (Operation of the M161'/4 -Ton Utility Truck) -
-and TF 56 ( x, Utility, Y4-Ton - '
M151A2 ticsand Handling). -
Periodic w of these films can keep drivers
aware oft z,\speaalcharactenstlcsofthe L

Since the giant safety step of equipping the

. M151 withaROPS, the annual toll of rollover
- fatalitiesis athmgof the past. Therehave
conditions, Drivers mustdrive defenswelyand-

been'several disabling injuries to personnel -

D whofalledtousesafetybelts(mv;olatlonofAR
.~ 886-55) and hit their heads.on the rollbar. Th

first rollover fatalityina ROPS-eqmpp'e_d_w S
M1651 was'a passenger whoslammed infothe -
windshield because he had falled to buckle up

References: .
™ 9-2320-218-10
™ 9-2320-218-10-1
FC 55-32 S
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The M998 series high mobility multipurpose wheeled vehicle was designed to meet
light wheeled vehicle requirements of the battlefield of the 1980s and beyond. A 4x4
1-ton vehicle, the HMMWYV consists of a common chassis that accepts variousbody

configurations to accomplish combat, combat support, and combat service support

roles.

Failure to follow '
procedures/inadequate training
Many times failure to follow proceduresis
related toinsufficient training; drivers don’t
follow the procedures because theydon’t

" know the procedures. In other cases, drivers
don’t follow procedures because the '
requirement isnot enforced. For example,
disregard of the requirement to wear safety
belts is one failure to follow procedures that
calls for strong command action. :

Each tactical vehicle requires training in

its own unique handling characteristics.
Especiallyimportantis trainingin

. emergency procedures—what to doifthe
vehicle gets off the roadway, orif another
vehicle or other obstacle suddenly appears
justahead. The common panicreactions—to
slam on the brakes or jerk the steering wheel
to the right or left—cause accidents.

The HMMWV’s most troublesome feature:
| isits width. Drivers mustlearn tomake more
allowance for obstacles orroadway edges on
| therightthan with most other vehicles.

| Excessive speed

| Thespeedlimitineffecton a particularroad

orrangeis a maximum. Drivers should
reduce speed—

Leadingaccident causes:

e Failure to follow
procedures/inadequate
training

+ Excessive speed

* Failure to use ground
guide/improper ground
guiding

e Failure to compensate for
restricted visibility

¢ In open country.
-¢On unpaved roughroads.

*On winding roads.

*When approaching curves and corners.

e After dari, especially while using night
vision devices. _

¢In rain, snow, sleet, dust, or fog and when
the road is slick.

eWhen trafficis heavy.

¢ Any time driving conditions are not ideal.

Failure Ito use ground
guide/improper ground guiding

- Ground guides are usually associated with

larger trucks, but experience has shown that
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the needsa ground guide too,
caution: The ground guide should never place
himselfbetween the vehicle and another

obJect

' Failure to compensate for restnctedf

visibility

: Accidents occur when the HMMWV colhdes --: L

- withastationary velncle orflipsintoa ditch .
" because the driver sim: ly did not seeit. -

- Factors affecting visibility may be darkness,

. blackout drive, thick dust, preclpltatlon, ora.
" combination of these. -

when backin }ormaneuvenngmaclose space

hazards;:
°Use a ground gmde

- FC85-32

~or adeepravine;itis probable he can’t see

. muchofanythi
because of its width and blind spots. A word of

ng:When that the' case and
the driver must keep moving any:
should drive asthough surroundedby unseenf
obstacles and pltfalls because heis: He

should—

~oSlowto5 mglh orless.
*Have all vehicle occupants help scan for-

References
™ 9-2320-280

~Anytimea dnver can’t seeastoppedtank e
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The M977 series heavy expanded mobility tactical truck (HEMTT) is the new

heavyweight on the block (62,000 to 95,000 pounds). It isused for direct rearming of
the multiple launch rocket system, transport of Patriot erector/launchers, resupply
of ammunition, and refueling of tracked and wheeled vehicles and aircraft in forward

areas.

Failure to follow

- procedures/inadequate training
Many times, failure to follow proceduresis
related toinsufficient training; drivers don’t
follow the procedures because they don’t know
the procedures. In other cases, drivers don’t
follow procedures because the requirement is
not enforced. For example, disregard of the
requirement to wear safety belts is one failure
tofollow grocedures that calls for strong
command action.

Each tactical vehicle requires training inits
own unique handling characteristics.
Especiallyimportant is training in emergency
procedures—what to doif the vehicle gets off
theroadway, orifanother vehicle or other
obstacle suddenly appears just ahead. The
common panic reactions—to slam on the
brakes or jerk the steering wheel to the right or
left—cause accidents.
~ It'sespeciallyimportant to keep the
HEMTT on the roadway, whether paved or
tank trail. More often than not, a soft shoulder
will give way under the weight of a HEMTT
and the vehicle will roll over.

Leading accident causes:

e Failure to follow
procedures/inadequate
training

* Excessive speed
e Inattention
* Failure to use ground guides

Excessive speed ‘
When thinking of excessive speed, most people
visualize a vehicle traveling at 60 to 70 mph.
Not true. With the HEMTT, speeds of only 25
to 30 mph can be too fast depending on road
conditions, weather, and theload carried.

Inattention

Inadequate attention while following too
closelyis an accident waiting tohappen,and a
significant number of them do happen with
HEMTTs—usually in convoys and involving
two or more HEMTTs in a chain reaction.

. Drivinga HEMTT requires the driver’s full

. attention. Drivers must discipline themselves




to concentrate on their driving andlgnore : feet wide, andis 33.4 feet long. Thisisju sttoo

potential distractions. = . much vehicle for the dnvertoclearby self g
Failure to use ground guides References
Aﬁound guideis a must any time the HEMTT TM 9-2320-279-10

in, backed oroperated in a congested FC556-32

area. T e vehicleis over 9feet tall, measures 8

o .."'i'Saféty»iBéitS Save Lives
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Qver lO-ton trucks

4

TheM915 hnehaultractortruckpulls theM872 and other compatible semitrailers. It
hasamaxlmum towedloadof86,000poundsandhmltedcross-countrycapablhty S

Inattention : SO
Looking at the physical size of" the :
tractor-trailer combination, itis obvious that
the drivingjob requires the driver’s full and
full-time attention, and almost as much from
the assistant dnver Once the driverloses
control of this rig, it’s unlikély he’ll regain it.
Longhaulsshould include arrangements for
drivers totrade off so that driving stints

coincide with areasonable attentlon spanand

ablhty toconcentrate.

Failure to follow procedures
Twotypes of violations are frequent causes of
M915 accidents:

eFailure touse agroundgmdedurm
backing, orimproper ground guiding. Aword
of caution: The ground guide should never
place himself between the guided vehicle and
another object.

eFailure tofollow guidelines in the operators
manual (TM 9-2320-273-10) for use of the
engineretarder when descending steep
grades. Every M915 operator must be
thoroughly familiar with the procedures,
which follow: ,
Proper downhill
Note:Someofthese actlons may seem ﬂloglcal
‘or contrary to what your "common sense"

would dictate, but they are correct. Learn them - -

thoroughly. Inan emergency 81tuat10n, strict
adherence tothese procedures is essential.

Leading. accldent causes. i
o Inattention o
o Failure to follow procedures
* Excessive speed

e Misjudged clearance
¢ Failure to maintain control

Select a gear that, with the engine retarder
applied, will allow the engine to control truck
speed with engine rpm at or below 2000 and
service brakes not applied. In other words, as
you approach a downhill grade, progresswely

" gelect agear that, when combined with the

engine retarder, will allow you to maintain an
engine speed of 1750 t02000rpm. -
As engine speed exceeds 2000 rpm, use one

positive application of the service brakes to

slow engine speed to 1650 rpm, release the
engine retarder, downshift one gear, and
reapply the engine retarder. Repeat this
procedure until engine speed can be
maintained between 1750 and 2000 rpm.

Ifthe engine overspeeds (above 2100 rpm),
make one positive application of the semce
brakes toslow vehicle speed.

. Ifthetransmission overspeeds (above 2300




rpm) and totally disengages, perform the
following:
' ORelease engine retarder.

' Mpake one positive application of the semce B

brakes toslow the vehicle and regain control.

Ifthe transmission totally disengages due to -
shlﬂ‘.mg with the engine retarder applied and L

engine speed has returned to lowidle
freewheeling, accelerate engme to re-engage
transmission.

- Iftotal loss of braking occurs due to heat
buildup—

-’ °Ap§)1y engme retarder (place svntch in thh

- oUpshift as engme speed Fproaches 2100
rpm. Before each upshlft release engme
retarder, -

- ¢In16th gear, contmue to apply engme

the vehicle.
*Don’t panic!

Excesswe speed

The tractor~tra11er combination takes at least
72 feet to stop at 20 mph and twice as muchat -
30 mph. Sodrivers should leave plenty of room
between them and the vehicle ahead. They
should keep their speed moderate at all times:
tobe ﬁ repared for sudden situations. Inbad
weather or traffic, they should reduce speed
even more.-

- Misjudged clearance
- This problem shows up often in tummg
corners. The minimum turning diameters
range from 53 feet for the M915 with M872 -
semitrailer t090 feét for the M920 with M870
- semitrailer, soit’s very risky to assume ‘

-clearahce between the tractor-trailer and

-nearby vehiclesor objects. When in'doubt,

dnvers shotild'use a ground guide.

. Another often-misjudged clearanceis -
between the top of the load and a bridge or
overpass. The driver must know the height of
the load, and when traveling an unfamiliar
route, the driverneedstobe prepared to

A detour in case:a too-low bridge is encountered.
" Of course it is best to check out the route

: 'beforehand whenever posmble

retarder and maintain: du'ectlonal control ef o ;Fallure to malntaln control

The best measure for prevention of these o
accidentsis to ensure drivers are thoroughly
trainedin all aspects ofhandling the vehicle,
includinge emergency procedures. Theﬂshould
.- refresh theirmemories by reviewingt v

. . operators manual periodically.

References
T™M 9-2320-273- 10
FC55-32
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TheM911heavyequ1pment transporter pul]s the M747 semtraﬂermthaBO—ton o
payload.Hau]mgtanksmtheHET'spnmemlssmn. T R . :

Fallureto clear SR
The HET with the M747 traxler attachedls
amund :67 feet long and almost 11 feet lngh. It
‘ cﬁa 1]ot of space on theroad.:
*Che hexghtandmdthclearance ofbndges
| andoverpasses. Aninch can make ablg
" difference. -
- *Make sure clearance is ade uatebefore
. changinglanes and passing other vehicles.
" oThe HET needs more turning space than’
most other vehicles. The turn radms ofthe
- HETis43t047 feet.

- Following too closely/excesswe
' speed :
1 %—IE tingwitha HETis courtmgdlsaster
T weighs 39,952 pounds, andeven at
low speedsit takes some distance tostop. It
- takes even more with aloaded M747 trailer
attached. For example, a HET with a 60-ton
load going 20 mph needs about 80 feet to stop

| underideal conditions.

*Keep asafe interval between the HET and
_ the vehicle in front.
*Maintain safe vehicle speed.

~ *Rememberthat welght distribution affects

: stoppmg distance. Drivers must be aware that
-their cargo makes a difference.

*Use the hydraulic retarder to helpslow the i
" vehicle ondowngrades or curves by releasing
the accelerator and then depressing theretard . .

- pedal. You will get the bestretardmgeﬁ‘ectm

LeadJ.ngaecldent causes, -
« Failure toclear

+ Following too o
closely/excessive speed

. Inadequate maintenance ,
- « Inatténtion to ground guides

+ Failure to obey trafficsignals

e Improperly secured loads

the lower forward transmission gearranges.
Caution: Long continuous use of the hydraulic
retarder will raise transmission oil
temperature and may cause damage tothe
transmission. To prevent overheating, fully
release pedal for short periods and reapply as -
necessary.

Inadequate maintenance

Thereis nosubstitute for preventive
maintenance checks and services (PMCS).
Faulty brake systems and bad tires should be
found during PMCS and corrective actions

- taken before thevehlclelsdnven Drivers
.ghouldalso— " ..

OCheckforbraEeehatter noise, and side ull. '
*Check for proper operatlon of service an




parkingbrakes. If either is not operating
properly; deadline the HET to ensureit’s not
driven until the problem has been corrected.
. *While tires are cool, check for proper
inflation pressure—95 psi for tires on front
and pusher axles, and 85 psi for tires on
‘tandem rear axles. o

~ *Besuretocheck sparetire. - -

~*Check each tire for unusual wearor

treads, and presence of a valve cap. -
*Check for loose, damaged; or missing whee
lugnuts, -~ - : »

. «Check for damaged wheels, rims, and hubs.

Inattention to ground guides

Aground guide is a must more often fora HET

than for other vehicles because it is more
difficult to maneuver. Aseemingly slight
Judgment error can be critical. Drivers
should — ‘
*Alwaysusea
oneis not available, the driver should walk
around the tractor and trailer to see where
and how close obstacles are. ,
‘V°A-lwagspay'close‘attentiox’l toground -
guides,
or trying to squeeze through one of those
narrow little streets in Germany.
*Never move a HET until certain they
understand the ground guide’s instructions.
*Stopimmediately if they lose sight of the:
ground guide. : o

Failure to obey traffic signals

Asurprising number of HET accidents have
been caused by driversfailing to stop forared

ut especially when backing, turning, ... ~behindt

.winchesandpayload.

distance, driversshould— , L
*Start watching a trafficlight assoon asit

comesintoview. L ,
*Be prepared tostopeven when thelightis
green, Sl ‘
*Remember that convoys must comply with

light. Since the HET has such a long stopping

. trafficsignals and other traffic control devices
2+ unless pr
damage, objects stuck in tire walls orb'etwe‘en

per civil or military authorities

~directotherwise.

.- Improperly secured loads

- - Loads must be secured; they cannot be-

- transported when simply parked on the
“trailer. g o '

- .. *Tiedowns must be stronigenough to keep
theloadonthe trailerin corners, upand down

.~ . grades,orin atilt position, as when the :
- "'tractor/trailer wheels slip off the pavement.
.+ *Whenthe payloadisequipped with a turret,
». - theturret must be locked in position. o

und guide when backing. If = -

Operdﬁonal cautions
*Always wear safetybelts. - .- -

_Dont permit anyone tostanddirectly . =
e HET or trailer during coupling
procedures. S TR TR

~ ¢During winching operations, require

everyone whoisn't involved tostand clearof

*Personnel bandling winch cables should
wear heavy gloves and neverallow the cable to

-run throughtheirhands. -

Ret‘erenées
TM 9-2320-270-10
FC55-32 -

SafetyBelts Savelees e

3-12




Tactical trailers _

=

—4

The Army tr

ansportation system includestrailers from theVton M416 seri"es-tof{:ljié v

60-ton M747 low bed semitrailer. Their uses are as diverse astheir sizes. And theiruse -
demandsdrivers with special skﬂ]sbecause towing a trailér of any sizeaddsallsorts” -

. of complexities to driving a vehicle.

Materiel failure/inadequate PMCS
This type of problem appears to be more
prevalent with trailers than with towing
. vehicles/prime movers. Even drivers who are
_conscientious about performing preventive
maintenance checks and services (PMCS) on
their vehicles sometimes forget that trailers
- require PMCS too. C
Defects tobe especially alert for (because

they show up repeatedly as accident causes)
~are thoseinvolving—

. eWheels.
*Brakes.
*Brakelights.

" Speed too fast for conditions-
‘This factor shows up often because one of the
"conditions" calling forreduced speedis
simgl having a trailerin tow. Adding reduced
visibility, rain, snow, or a road full of potholes
makfi? for a situation needing greatly reduced
spee

Traileraccidents often occur on curvesorat
corners. If the driver doesn’t slow way down,
the trailerislikely to fishtail and overturn or
hit another vehicle or object.

Hit from the rear _
Thisis a tough type of accident for the driver -

Leadingaccident causes:

e Materiel failure/inadequate
PMCS :

* Speed too fast for conditions
* Hits from the rear
« Failure to follow

procedures/insufficient
training

» Misjudged clearance

towing the trailer to prevent. But trailers

. (usually stopped) being struck from behind
happens sooften that towing drivers should
remain alert to the possibility. They should
ensure the trailerbrake lights work and
should try toincrease the visibility of the
trailers. When traveling in a convoy at night
or any time visibility is reduced, vehicles,
including trailers, willbe marked at the rear
with reflective tape or paint in accordance
with AR 55-29. It would be advisable to mark
trailersin this manner whenever they travel
on public highways evenif they’renotina
convoy. During blackout drive operations,
-special cautionis needed to prevent rear-end

3-13 .




accidents, both on and oﬁ' the road nghts and -

_reﬂectors should be kept clean. -

Ifdrivershave to pull off the road ltshould S

e well off the road, and warmng ﬂags or
,reﬂectors putin place o

Failure to follow .
‘procedures/insufficient training
‘These factors are combined because they are

closely related. Drivers may not knowcorrect

‘procedures or may not remember them in an

_‘'emergency because of inadequate training, ':
unfamxhantywzth the operators manual or . :

ly inexperience. *
'Igammgls required for personnel tobe

licensed todrive a tractor-trailer combmahon.:; 17;'j

But the need for training is often overlooked

‘when drivers are assigned to tow tactical

trailers. Itis a mistake for drivers or their

‘supervisors to assume that driving a truck .
withatrailerin towis thesame as drivinga
truck without. Itisn’t. With a trailer h1tched
on, itis necessarytodrive slower, turnand

v back differently, and drive even more

© * corners.It’sris

- g»between asemitrailerand a bndge or

- defenslvely, especxally in relatlon to traﬂmg
: velncles
Inshort tactlcal traller towmgrequu'es

e trammg

- MlsJudged clearance

This problem shows upoftenin turning

ky to assume clearance when
pullinga trmler scause turmnsls slmi)

.- going to take more room than it does with just

~ the truck or tractor. Slowway downand when

in doubt,use a ground guide. .
Another oﬁ;en-mzsjudged clearance is -

.Th

encountersatoo-lowbbndge Of course, 1tls
best tocheck out the route beforehand
v -wheneverposslble

o '_References S
T™M 9-2330-senes S
AR55-29 »
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2'2- and 5-ton trucks

)l

The versatlle M44 series, M809, and M939 series trucksare designed tohaul ortow
almost anything the Army has that can be moved. They alsohave beenused asa
weapons platform to provide convoy security in combat.

Failure to follow procedures

One failure to follow procedures that calls for
strong command action is disregard of the

-requirement to wear safety belts. Drivers

backing 2Y/2- and 5-ton trucks without the aid
of a ground guide is another. These vehicles
are big, and the driver’s rearward visibility is
limited; a ground guide is essential for all safe
backmg operations. A word of caution: The

‘ground guide should never place himself
‘between the backing vehicle and another

object.

Inadequate PMCS
Before operating any vehicle, drivers must

it to ensure that it is mechanically safe
to ive. Each year 2'/2- and 5-ton trucks are
involved in approximately 100 accidents from
loss of brakes. Most of these could have been
prevented by proper PMCS.

Failure to maintain control

The driver must be alert to the driving task.
When pulling a trailer or transporting heavy
cargo, drivers must avoid abrupt maneuvers
and neverjerk the steering wheel. All turns
must be smooth and precise.

Leadingaccident causes:

* Failure to follow procedures
~ «Inadequate PMCS

+ Failure to maintain control

« Environmental/road
conditions

Environmental/road conditions
Easy-does-itis the rule when driving in rain,
snow, or mud. These conditions require slower
speed because of reduced visibility and
increased stopping distances. Tank trails
present the additional hazard of shoulder

edges that can give way under the weight of
the vehicle,

References
T™ 9-2320-209
T™ 9-2320-211
T™ 9-2320-260
TM 9-2320-272
FC55-32
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sions to increase leverage, screwdrivers as
~ chisels, or. hammers that are too heavy—ls a
~ common cause of maintenance accidents..

Maintenance Accident Causes

Most maintenance accidents are caused by:
Failure to follow procedures.
Poor supervision.
Lack of written procedures

Insuﬂiclent or no. traxmng for the. Jobs asmgned.

Fa:lure to follow procedures 1
Shortcuttmg or disregarding. . estabhshed work

- procedures is:the most frequent cause of acci-

dents during mstallatmn, removal, and modifica-

‘tion JObS Mechanics may lmowmgly fail to use

correct procedures because they are in a hurry

' to get the job done, because they do not under-

stand the reasons for the work rules and the '
potentlal for mJury, or because of alack of super-
vision.

.. Using. the wrong tools—lengths of p1pe -as exten—

It’s not enough to just write manuals and SOPs.
They must be enforced. A "just get | the Job done
and fast" att1tude leads to taking shortcuts: and

‘accidents, i injuries, and damaged: equipment. It

also produces ajob that is neither "done" nor -
"fast." Many accidents happen when mechanics
perform routine:jobs that seem too smple to
bother with safety precautmns

Actions to take: '

Require strict compliance with safe work proce-
dures no matter how routine the task.
- Make sure all maintenance is done by the book.
. Allow no shortcuts and watch for unsafe acts
and violations of procedures.

Take prompt disciplinary action to correct

v101ators

‘Poor supemsxon

Frequently, supervisors do not fulfill their

4-1
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responsibilities. They permit the use of unsafe
or incorrect procedures, allow shortcuts, or fail
to closely monitor. personnel. Poor supervision is
the result of command failure to take positive
action when supervision breaks down.

:All the written procedures in TMs and unit
SOPs won't prevent a single accident unless the
procedures are; practlced. And they won’t be .
practiced unless supemsors insist on it.

Never forget that supemsors must also be su-

1 :pervised. .

Actxons to éake.
Hold supervisors accountable for. thelr own un-

,,-safe actions as well.as those of the1r subor-
. dinates.

IS

“Ensure personnel are properly tramed then

demand they do the job right. -

. - Require supervisors to— .

| —Set a good example of professmnahsm, com-
-petence, and safety discipline.

...—Insist on compliance with estabhshed work
procedures no matter how routine the job.
—Require the use of the right tool for every job,
—Make sure. protectxve eqmpment is available
and worn.

.. —Use only quahﬁed personnel for mamtenance

| jobs. .

- —Set reahstlc tlme goals Place ‘more emphasm

| . on safe; correct performance than on meeting

work deadlmes

Lack of writt_en procedures

Insufficient written procedures show up in poor-
ly written standing operating procedures and in
vehicle technical manuals. This lack consists
mainly of absent or incomplete procedures for
certain maintenance tasks. SOPs are not peri-
odically reviewed to keep them current. Failure
to submit DA Form 2028: Recommended Chan-



ges to Pubhcatlons and Blank Forms permxts :
deficiencies in techmcal manuals to go unoor- :
rected. '

~ Voids in wntten procedures in manuals can be
remedied using DA Form 2028 to submit.chan-
ges to publications. This is- necessary 1f proce-

dural steps are omitted.~ = A

- Actionsto take: - ‘ '

Ensure all personnel know how to complete DA
Form 2028. ,

Supplement TM- gmdance w1th umt SOPs.

Use safety information in DA Pam: 750-35 as
sample for unit maintenance SOP. -~

* Include requuements for- personal protectlve ‘;
equipment in SOPs. - =~

Review SOPs regularly to ensure they: contam
specific guidance about the unit’s maintenance
tasks and ensure SOPs are uipdated penodxcally

- Pay special attention to‘use of tools and equlp- E
ment, communication, lifting, security and in-
spection of components, hazardous actlons,
depressurizing, and housekeeping. - - '

Spend time training and helping mechamcs who
may not have the experience or! expertlse to per-
form jobs safely without guidance.

Use the safety checklist available from the local
safety office or the'maintenance safety :

4-2
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| Insufficient or no umt traimng WL
- Mechanics are often assigned jobs for wh1ch

~ they either are no ‘trained or have recewed m-
~ sufficient'train

ng. This occurs when super-
visors-do not correctly assess training néeds'and

S develop and condiict training program Insuffi-
“cient’ command em,phasls on tra.lmng mcreases
'tlnsproblem e el SR

" Actions'to take: -

-Assess unit training needs; A

" Develop appropnate traxmng programs o

Conduct these programs, : ‘

 Hold refresher classes to update and streng'then
trammg on'maintenance tasks. " -

‘Conduct training on unit SOP requlrements
~_Have manuals and needed eqmpment and tools

= avallable

Keep tralmng performance onented.
‘- Make Sure all supervisors and trainers take

~senously their responsibility for teaching sol-- -

diers correct procedures ‘and safe practices by
setting the right examplé and consmtently
demonstrating professmnal standards

of conduct. R

Y
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. items:

Study of Mamtenance Accidents

in Wheeled and Tracked Vehicle Faci]itles

The U. S Army Safety Center recently analyzed selected Army maintenance acmdents that
occurred in wheeled and tratked vehicle facilities. These selected maintenance accidents involved
on-duty soldiers and civilians injured while installing, removing, or modifying equipment in thege
facilities. The study of these accidents identifies 11 problem areas which account for the majority
of the accidents; It also reveals that four primary cause factors are regeneratmg most of the g

" accidents. In addition, the study shows that—

‘#Most of the injuries involve tactical Army motor vehicle mamtenance (There are more of
these vehicles in the Army inventory than other types.)
*The user or organizational level of maintenance has the most mJunes (Thls is the level at

. which most maintenance manhours are expended )
Problem areas - ’

1. Improper use of tools and eqmpment Included in thls area are the followmg speclﬁc

*Improper use of jacks, horsts, and hﬂ;s causes loads to shlft and fall. Mamtenance personnel
are not using the correct jack, hoist, or lift, are not load-testing devices that require it before use, '
and they arenot properly inspecting load security before and during operation. < - - -

*Protective equipment-—safety goggles, gloves, shoes; and helmets—can doits JOb only if 1t is*
used. Too often protective equipment is not worn because the maintenance person is in a hurry,
doesn’t see the: need to wear it; or doesn’t know it should be worn, Supervisors often do not ensure
the equlpment is’ avmlable, or they knowmgly allow mamtenance personnel to perform tasks -

~without wearing it.

“eHammers are 1mproperly used so that the head does not stnke the mtended target
hammers are used instead of the proper tool; or the wrong type hammer is used. Poor hammer -
strikes'cause back strain, lacerations, contusions, and hand or head fractures: Using the wrong
hammer fer aJob can cause it to' bounce off the equipment and cause injury. -~
'~ oPliersused as clamps allow the load to fall and crush a finger. Pérsonnel use standard phers
for tasks that require brake-sprmg pliers; and the pliers slip or the brake spring rec01ls, causing

ury..
i o Personnel use the wrong size or type of wrench or socket for their task. Even when they
have the correct wrench or socket, they use it incorrectly (e.g., tool is not properly geated or ﬁtted
rusted or tlghtly torqued nuts or bolts are loosened incorrectly; unauthonzed extensions are '
added to handles for -additional leverage). Usmg the wrong. wrench or'socket or using it -

, mcorrectly ¢an regult in it slipping or breakmg, causing mJurles Overexertlon can also result in . o
' and cause strained torso muscles. -

'Screwdnvers are used as levers Metal chlps and partlcles break oﬁ' and h1t the user in the
eye. :
y 2 Improper hftmg Personnel hﬂ; repair parts, wheel assembhes or other matenel :
mcorrectly or fail to use appropriate assistance to do the task. Overexertlon results in back, arm,
and abdominal i mJunes Shlftlng or fallmg parts and components cause face, hand andleg .
injuries. s o

: These two problem areas make up 61 percent of the mamtenance acmdents ,

3. Improperbody posrtlon Personnel put themselves in. hazardous pos1t10ns or.assume a
body posrtlon that causes injury. Unstable and hazardous body positions result in falls, back and
limb injuries, fractures, and burns. .. .. -

4. Inadequate security of components or eqmpment Personnel do not secure or do not
properly secure components, equipment, or vehicles before moving them. Injuries to back and
extremities result when these items shift.

5. Improper pulling, gripping, or holding equipment or components. Personnel pull .
too hard on tools or parts, do not grasp parts ﬁrmly, attempt to hold slippery components, etc,
Muscle strains and falls are the primary injuries in this problem area.

6. Inadequate inspection. Personnel fail to verify that parts are in proper location and to

" detect jagged edges, defective parts, need for special lubrication, and da.ngerous work surfaces.

Inad :quate inspection of components, equipment, or work areas leads to hand injuries, burns,
bruises, and falls.
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7. lnadequate communicatron Personnel fail to warn co-workers when they start a vehicle
or move/operate equipment, and they fail to tell others of inoperable components or equipmnent.
8. Failure to depressurize or disconnect components or equipment. Maintenance .
- personnel do not release pressure on hydrauhc ﬂu1d or they do not disconnect battery termmals
before removing the battery,

9. Inadequate 1mprov1sing Personnel use therr hands or feet mstead of mechamcal
assrstance
10. Obstructed/cluttered work areas. Personnel do not clear the work area before
beginning work, or.they lay components or tools down durmg a maintenance task and then
stumble into or over them.
11. Materiel failures. When written procedures are 1nadequate for tool use or matenel is
inadequately manufactured materiel failure occurs. : :

Cause factors e '

1. Inadequate self-drscrphne is the most frequent cause of accldents durmg mstallatron,
removal, and modification tasks. Overconfidence, inattention, and haste are often involved.
Personnel may knowingly fail to use proper procedures because.they do not understand the -
reasons for the rules and the potential for injury or because of a lack of supervision.

2. Inadequate supervision results when leaders permit the use of unsafe orincorrect-
procedures or fail to closely monitor personnel. Insufficient command emphasis on safety permits
supervisors to allow shortcuts. Superv1sors are not monitored to ensure they fulfill their
l(iesponsnblhtles “Also, corrective action is not taken by hlgher command when supervision | breaks

own -

3. Inadequate wntten procedures show upin the lack of standmg operatmg procedures
(SOP) and in vehicle technical manuals. Inadequacies consist mainly of absent or incomplete
procedures for certain maintenance tasks. SOPs are not periodically reviewed to keep them

_current. Railure to: submlt DA Form 2028, Recommended Changes to Pubhcatlons, permrts
.deficiencies in vehicle technical manuals to remain.

‘4. Inadequate unit training results in personnel bemg ass1gned tasks for whrch they erther

are not trained or have received insufficient training. This occurs when supervisors donot
 properly assess training needs and.develop and conduct training programs. Insuﬁiment command
- emphasis on and- momtonng of training furthers this problem. . o

Recommendations

*Hold personnel accountable for safe conduct on the job. REERERES

*Include standards on safe performance in crv1han employee performance appralsals for both
employees and supervisors. . -

*Include evaluation of safe performance in Enhsted Evaluatxon Reports and Ofﬁcer Eﬁ'lclency
Reports for subordinates and supervisors.

*Spell out in unit SOP requirements for use and type of personal protective equrpment

*Review all maintenance manuals to-ensure gurdance and instructions for tasks:involving
installation, removal, and modification of components are explicit and complete. Manuals should
‘include tools for all tasks, designate necessary personal protective equipment, and include :
appropriate warmngs or cautions.; Submrt DA Form 2028 to suggest 1mprovements or to lnghhght
deficiencies in manuals. :

sInclude in maintenance programs mstructmn in hand-tool safety, use of protectrve .
equipment, and proper lifting procedures. -

*Ensure: SOPs adequately describe methods to be followed and cover safety aspects of all
activities.

'Ensure supemsors at all levels regularly conduct unscheduled spot checks to be sure.
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- Inspection and Testmg of Lifting Devices
Inspectlon and testing of lifting devices (excluding jack stands and on-vehicle equlpment) is

- governed by TB 43-0142: Safety Inspection and Testing of Lifting Devices. The major portionof

this bulletin estabhshes mspectlon and testing procedures for 1mplementat10n at installation

“level.

Inspecting, testing, and mamtanung hﬁ:mg devices are the installation commander’s
responsibility. However, it is the operator of such devices who ends up injured or held
accountable for damage to equipment when a lifting device fails or malfunctions. To prevent
1munes and equipment damage, testing and inspection procedures for lifting devices. are outhned

_in the bulletin and are summarized as follows:

~ sLoad testing. Accomplished before initial use of all new, extenswely repalred or altered
lifting devices.

*Daily inspection. Performed by the operator before use, -
~ ePeriodicinspection. Conducted at least every 12 months by orgamzatlonal maintenance
personnel (may or may not include function test).
- *@-month inspection. Completed before use of a hﬂ;mg device that has been idle for 6
months or more.
Inspectlon cntena are outlined in TB 43 0142 for dmly, penodxc, and 6-month mspectlons o
It is also important to record these tests and inspections. Accordingly, the bulletin specifies:
documentation procedures that will be established for each lifting device. It also establishes a -

marking system for each device to indicate load capacity rating, date of next periodic inspection,
and item identification number, if applicable.

Following are recommendations to assist users in estabhshmg a program to ensure all lifting
devices are operated and maintained in a safe manner.

*Appoint an individual who is knowledgeable in lifting-device operatlons as overall pomt of
contact (POC) for testing and inspecting lifting devices.

*Have the POC coordinate w1th the equipment manager to ensure tlmely mspectxon and

~ testing of lifting devices.

*Establish a training and quahficatlon program for all operators o -
*Maintain permanent records of inspections and load tests. ‘ '
s*Have all hftmg devices marked, labeled, and tagged in accordance with TB 43- 0142

- ®Attach copies of daily inspection instructions on or near all lifting devices.

* For more complicated devices such as cranes and hoists, attach a copy of operatmg
instructions in the vicinity of the operator control area.

_# Address lifting-device safety at unit safety meetings on a recurring basis.

*Ensure that all authorized lifting devices and those reqmred by vehlcle mamtenance
manuals are avallable, semceable, and used

Power Generator Groundmg

The proper grounding of power generatmg equipment is a must for safe operatlon If a short
circuit.occurs somewhere in the generator or in the distribution system, stray electnca] current
might cause injury or death to personnel and damage to equipment. e

There are three basic ways to ground tactical portable power generation equipment.

*Rod electrodes. The standard ground rod used by the military is a %s-inch copper rod with
three 3-foot sections. The rod electrode must be driven at least 8 feet into the ground. If this can’t

“be done, the electrode can be buried in & horizontal trench below the- momture level In both
. gituations, the rod must be at least 8 feet long (see illustration).
" ePipe electrodes. A clean metallic pipe of at least 3/s-inch trade size can also be used, but it
must be driven at least 4 feet into the ground. If this can’t be done, an. 8-foot p1pe can be buried in
a horizontal trench below the moisture level.

' _sPlate electrodes. A buried plate electrode also can be used Plate electrodes should be not
" less than 10 inches wide and 10inches long (100 square inches). If an iron or steel plate is used,
it must be at least Ys-inch thick and of nonferrous metal at least 06-mch thlck Plates must be

o 'buned below the permanent mmsture level'(see illustration). -
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"To ground connections, put one end of the ground cable (not less ‘than No. 6 AWG) to the’
ground terminal of the set and tlghten the nut securely as outlined for the generator in FM
20-31: Electric Power Generation in the Field, Connect the other end of the cable to the
groundmg electrode with the spemal grounding. clamp specified in FM 20-31.

No. 6 Copper Wire

No.8 copﬁer,wlye‘

Parkmg Brake

Repairers and- operators should be aware that if they are domg mamtenance in the cab of a2
'/2-ton-or 5-ton series truck they can easﬂy dlsengage the parkmg brake if they accldentally bump
the handle.

Soldiers should remember to put chock blocks under each side of the velncle, below the
intermediate wheels, to prevent the vehlcle from rolling backwards or forward. -

Towmg Safely With the M88AL1

“ Cancellation of the Improved Recovery Vehicle program puts the burden of towmg on the
M88AL1. Towing with the M88A1 and like vehicles will become riskier as ongoing fielding of the
65laon M1A1 and future ﬁeldmg of the 68- ton M1A1 (HV armor) puts heav1er eqmpment in- the
fie

A review of M88A1 towing accidents showed that damage most often resulted’ when the towed
tank pushed the M88A1 while descending a steep grade or when the MB88A1l attempted to stop.

Countermeasures inélude'the following—

*When towing an M1 Abrams, always use another Ml asa hold-back vehlcle, even when
‘using a tow bar.

*Never allow anyone to. r1de in or on an M1 while it is being towed.

* Always tow at 5 mph or slower when usmg a tow bar. Tow at 2 mph or slower when usmg a
tow cable.

- *Never make sharp turns;in ﬁrst gear. Make gradual w1de tums

*Never make sudden stops - '

*Care must also be takenin other areas. Soldlers must be protected from the Abrams exhaust

- heat when hooking-and unhooking towing devices from the towmg vehicle. Speclal care should be

-taken to avoid skin contact with hot tow bars when unhooking,

. -"In addition, when towing one M1/M1A1 with another, the angle formed from the tow pmtle to
fthe tank’s upper lifting/towing eyes can "push" the tank domg the towing, especially when going
-“downbhill: The downward angle of the tow bar may. also cause it to bottom out when crestlng hills

‘or traversmg ditches: - ¥
* Units-still using the ummproved tow bar clews should be aware of the hlgh risk' for tow
separation due to tow bar failure. An improved clevis that is expected to remedy the problem has
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been ﬁelded The unproved clevis is. NSN 5340 01- 067-2908 Full-ap tow bar, which includes the
improved clevis, is NSN 2540-01-267-2912. The new clevm is sultable for towmg cross country
and has a rated capaclty of 70 tons T e :

Servncmg Tires Safely

| 'I‘xres are essentlal to the Army They're everywhere, used constantly There are tactlcal tu'es,
earth-mover tlres, and front and rear tractor tires: They have drop-center rims, semidrop-center
rims, flat-base rims, advanced: rims, military rims, and earth-mover rims; Despite their

'dlfferences, all tires have one thing'in common. They all must be serviced—and serviced safely!

'Tires are constantly subJected to damage. They are cut by sharp objects and banged up by bad

B roads ‘stones, and road shocks in general,

People who service tires.are subjected to injury, too. In FY91, 47 tlre-related accxdents were

_ reported The most common injuries were fractures and strams ‘
' Repairing and inflating tires-

Fifty-six accidents occurred to personnel repamng and: servicing tires. Inﬂatlng tlres was the

leadmg cause of accidents. Other accidents involved removing, demounting; and mounting tires,
_ Injuries occurred durmg inflation to personnel not using an inflation.safety cage or long hose,
_sitting.on. the tire, or using a cage that was not properly conetructed Improper tlre size caused

“seven of these accidents. For example, a:16-inch-tire was mounted on a 16.5-inch rim and-then

overinflated without a safety cage. The tire exploded, and the soldier broke. lns hand. . .
.Another seven accidents involyed lxltmg. Back strain, the most prevalent injury, occurred
when soldlers tned to lift loads that were too heavy or used hﬁmg devices mcorrectly or not at all.

Injury prevention is easy - : R - '
* Always use a safety cage when mﬂatmg tlres mounted on rims w1th demountable elde ring
flanges or lock rings. This is the only approved method of inflating tires,
* *Never use unapproved methods such as placing a tire with the lock ring facmg down, or with
chains.or straps around the rim. There is no authorized substitute for the safety cage. N
*When adding air to a tire that has léss than 80 ‘percent of the recommended pressure,
whether on or off the vehicle, put itin a tire cage. (This warning 1s being added to the PMCS in
the operator’s manuals for all tactical wheeled vehicles. )
*Never attempt to seat side rmg flanges or. lock rmgs dunng or after mﬁatlon Improperly

~ seated side ring flanges or lock rings can blow off. .

*Never overinflate any tire to seat tire beads. If both. beads do not seat properly when tire
pressure reaches 40 psi, completely deflate the essembly Reposition the tire'on the rim,
relubricate, and inflate. After beads are fully seated,. pressure may be mcreased as speclﬁed by
the vehicle technical manual.

~»Use only tools designed for tire mountmg and demounting. Don’t use plck-mattocks or
sledgehammers for breaking down tires, Take a look at TM 9-248, Care and Use of Hand Tools
and Measuring Tools, for proper tool usage.

- eUse approved tire lubricant to'aid in mounting and demountmg tires. Never use grease. It
causes rubber-to deteriorate. Lubricant, NSN 2640-01-282-2849, has the consistency of grease,

-which aids in sealing the bead to the rim.

_‘#When in doubt about what to do, ask your supervisor for guldance before you continue.

'l‘n'e cages provide protection _

Inflation safety cages, generally called tire cages, should always be used when mﬂatmg tlres
mounted on rims with demountable side ring flanges or lock rings. It is a good idea to use the
cage with other type rims also. The inflation cage shown in TM 9-2610-200-24, Care, - -

~ Maintenance, and Repair of Pneumatxc Tn‘es and Inner ’I‘ubes, will meet all Army req\nrements

and OSHA standards. _
. Cages may be built in various slzes to meet the needs of the umt Users may make multlple
tire cages, or a single cage may be built to aeccommodate both the smallest and largest tires a unit

‘will repair. This requires making sure the openings on the sides and top of the cage are small

enough to contain projectiles from an ‘explosion of the smallest tire inflated in the cage. .
In addltlon, users must always énsure that the cage is at least 4 feet from any wall, Space on
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each side of the cage will help absorb the force of ¢ an exploslon and help prevent movement ot' the
cage. v
Before a cage is used, lts constructlon must be certlﬁed by faclhty -engineers. TM s
9-2610-200-24, TM 9-248 and OSHA Standard 1970.177 provide the certification standards. In :
addition to inspecting new cages, facility engineers will lnspect any cage that—

*Has been damaged by rim separation and’ repalred

- *Has been repaired by using units. -

. *Is corroding excessively and for which the. umt requests an; mspectxon e
~ Cages must be visually inspected each day before use. Inspect for missing, broken, or
deformed members due to mishandling or abuse Check for severe plttlng due to excessive
corrosion. : o o , o : Sy

Field conditions don’t change the rules ' ,
‘ Placmg multipiéce rims lock ring down or wrapping rrms in chaln or straps is not authonzed.

Units in the field, away from installation maintenance shops and tire cages, should deploy w1th a
tire inflation cage. . TR

Mistakenidentity on tires/rims can cause problems - ’ i

~ The CUCV and the M880:series rlms can ‘easily be mistaken for each other Appearance and
lug hole patterns are similar. Correct rim size can be-determined by a stamped size 16x6 on the
outside of the CUCV rim. The M880 series rifi'is stamped 16.5x6.76 on the inside of the rim."
TACOM récommends that each unit having CUCV and’a’l880 vehicles 1dent1fy and stencil each
rlm The stenciling process can'be accomplished: using white paint and a minimum 24nch stencil
size. Stencil "CUCV" or "M880" internally‘on the’ drop center well near the valve stem hole. This
location will not interfere with camouflage requirements and is least susceptible to dirt and =
grease buildup. TACOM recommends the stencrhng process be done dunng the next scheduled
maintenance interval. - ' _ T

To make the job easier ,. : B S
"~ All'units should have certain tools on hand Some ltems come in the No. 1 common tool set
- while others must be ordered separately All items are Class 9 and can ‘be replaced throngh PLL
or supply rooms. A minimum service set includes: : ‘

*Air hose and gauge, NSN 4910-00-441- 8655

*Chuck air lock, male, NSN 4730-00-720- 7076

*Chuck air lock female, NSN 4730-00-277-6948.

*Constrictor, t1re (M880.and CUCYV), NSN. 4910~01 242-1370

*Gauge tire pressure, NSN4910-00-203-2170. - o
_*Gauge tire pressure, NSN 4910-00- 204-2644

*Lubricant, tire, NSN 2640-01-282-2849. -
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Rings and Things

Rings and things are great—some places. AR 670-1 authorizes the wearing of a wrist watch,
an ID bracelet, and two rings with Army uniforms unless prohibited:for safety or health

‘reasons. But some soldiers wear them at the wrong time and place.

*The soldier lost his balance as he dismounted the 5-ton truck on whlch he was, performmg
maintenance. He grabbed for the rearview mirror, and his ring caught on the mirror support
bracket: As he fell to the-ground, the ring ripped: off his left ring finger at the first joint.

v *The soldier was working on the 5-ton wrecker in the motor pool. As he climbed down from
the wrecker, his ring caught-on a.metal pin on the boom. He reached up to free'the ring and lost
his balance. His ring remained snagged on the boom, and the weight of his falling body seveted
his finger at the middle knuckle.

. *After taking the tarp off hig load, the soldier jumped off the traﬂer His class rmg caught on

the sideboard and severed his right ring finger just below the middle knuckle, =~
*While unloading equipment, the sérgeant jumped off the trailer. A nng on: hls little ﬁnger
caught on'a:-hook that houses the canvas, and his finger was cut off. :

Sound a bit repetitious? It is. And these losses were 80 unnecessary.

~ The SOP.in DA Pam 750-35, which must be established in each motor pool. throughout the
Army, containg a safety annex- that gtates: "Remove all jewelry (i:e., rings, chains, watches) when
working on equipment.”

One safety item listed in DOD 4145 19 R-1, the regulahon on handlmg material, states:

"Finger rings will not be worn.” ..:

Regulatory guidance clearly says rings w111 not be worn in motor pools maintenance shops,
when-working on equxpment ‘or:when: handhng material: In addition; commanders have
authority to reqmre soldlers to remove nngs in other places and at other: tlmes for "safety or
health reasons. ‘

So why are soldlers stlll wea.rmg rings and losmg thelr ﬁngers? Don't they know they
shouldn’t:wear;:the rmgs" Doesn't anyone ever check? Aren’t the regulatlons enforced?

References :
*AR 670-1: Wear and Appearan(:e of Army Umforms and Insugma
*DOD 4145.19-R-1: Storage and Materials Handling.
'DA Pam 750 35: Functxona‘l;;Users Gmde for Motor Pool Operatlons

Carbon Monox1de Is Sneaky Klller

CO in tactlcal vehicles™ i o
e Because of the extreme cold;: guards were allowed to run the heater in the truck-mounted
shelter for'10 minutes each hour. They were instructed to open vents and have adequate .
ventilation. The soldier was discovered inside a sleepmg bag in the shelter with- the vents closed
and the heater running. He died of carbon monoxide poisoning.
~_*To keep warm, the sergeant slept on the deck of the M730 Chaparral carrier with the main
power unit running. Shortly after being. awakened, he collapsed. He was taken to the hospltal
where he was treated for carbon mono:ude poisoning. Luckily, he surv1ved
Carbon monomde (CO) is-a gas you cannot see, taste, or smell. It won’t tickle your throat or

make your eyes: smart, or in any other way make its presence. known. Carbon monoxide is
dangerous because it sickens and kills by cuttmg oﬁ' the oxygen supply from the body s tissues.
The oxygen one breathes combines with red ,

blood cells and circulates through the body.
Just breathing oxygen isn’t enough. It must
combine with the red blood cells'to maintain - .
life. CO combines with red blood cells:200: -
times more easily than oxygen.-When oxygen *
and:sizable amounts of CO are’breathed - -
together, CO displaces oxygen. Air ...
containing ene percent carbon monoxide can’
kill a'person within 5 minutes: And 1t all
happens‘without a sound. TR

Symptoms '

- The symptoms of carbon monoxide
poisoning are tightness across the forehead
followed or accompamed by throbbing in the



1

temples, headache, weanness, weakness, dlzzmess, nausea, loss of muscular control and
increased pulse or resplratlon

Precautions

Soldiers often seek warmth without considering the danger. The followmg precautlons w1ll
help ensure safety:

*Do not operate vehicle heater or engine in an enclosed area unless itis adequately ventllated

*Do not idle engine for long periods without mamtalmng adequate ventllatmn in personnel
compartments.

- *Do not drive any vehicle with inspection plates, cover plates, or engme compartment door

removed unless necessary for maintenance purposes. - :

*Be alert at all times during vehicle operation for exhaust odors and exposure symptoms
.k Do not sleep in tightly enclosed areas, near vehicle exhaust in vehlcle cabs, or in generator
trucks.

The best defense agamst carbon monoxide poisoning is adequate ventllatlon, whether itisin

the home, a vehicle, or workplace Remember, carbon monoxide gives no warmng of its presence
It sneaks in.

Batterles Need Careful Hand.lmg

°Sergeant was jump:starting a D-8 dozer: When he connected the last jumper cable, the:
battery exploded in his-face:

*Employee was carrying a- ﬁlled battery when the handle broke When the battery fell acld
splashed into hiseyes. -~

*Supply clerk was lifting a battery to place itona pallet when the carrying handle’ broke The
battery landed on his right foot.

*Mechanic was on top of an M60 handing batteries to his coworker inside. Hls back made a

- sudden snapping noise, and he couldn’t straighten up. :

These are samples of the injuries batteries cause Army personnel Harmless-lookmg as they
are, batteries should always be handled as-if they were potentially dangerous, because they are.

Batteries do splash acid on people, and they do explode They are also heavy and awkward to
handle. In fact, the leadmg type of battery-related injury involves sprams and strains.

Lifting batteries

There is no quick and easy way to hand batteries down into a tank. It must be done. - .
dehberately and cautiously, with-alertness, to avoid twisting-and overexertion. Mechanical means
should be used:to move batteries whenever practical. In othersituations, two people may do the-
lifting. The rule to follow is: When in doubt, get help.. .

Protective eqmpment

The electrolyte in batteries is corrosive and may splash or dnp out. Sealed goggles and rubber
or acid-resistant gloves must always be worn when handling theni. When performing battery
maintenance, people should wear face shields and acid:resistant aprons in addition to the gloves.

" The handles of some batteries can become saturated with electrolyte and can become corroded
and break. It’s safer to use a battery carrying clamp or handle. If the built-in handles are used,
the battery should be held away from the body when carned——Just in case—and, of course, -

- steel-toed shoes should always be worn. o

Battery types
- . Different types of battenes present | different hazards in varying: degrees But all battenes
requlre great care in handling and xespect for their i injury-causing potentlal
“Primary:cell battenes——nonrechargeable, disposable types such as: zmc-a:lr, mercury, ‘
carbon-zinc, and alkaline—are in common use.-They should be turned in for disposal when they
show signs of leakmg electrolyte, corrosion, or unusual temperature increase. One type, hth1um,
is increasing in usein.equipment such as night vision devices: The lithium battery is a high
energy density power source with highly reactive components ‘These:batteries may emit corrosive
and highly toxic chemicals if not handled with care. As is the case with other primary batteries,
~ any attempt to rechaige. them could set off a violent chemical reaction..
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Abattery that has a charge drscharge cycle is known as a secondary battery. The most
commonly used types are alkaline, with potassium hydroxide solution as the electrolyte, and
lead-acid batteries in which sulfuric acid solution is the electrolyte.

The lead-acid storage battery stores power for the electrical system in most vehicles. Proper
care of this battery is most 1mportant Excessive charging or discharging shortens the life of the
battery and the electrical accessories. Distilled water should be added as needed to keep the -
liquid (electrolyte) level above the battery plates. -

In both alkaline and lead-acid batteries, chemlcal changes take place dunng the charge and
discharge functions. These changes produce hydrogen gas. This gas, contained in the bubbles you
see through the vent hole, can explode if ignited. Ignition sources include the obvious—matches
and lighters. Then there are the less obvious sources Tools falling on ‘batteries and causing a .
spark have produced many explosions,

Caution your people always to take two precautlons to protect themselves from battery
explosions: - .

1. Keep all possxble 1gmt10n sources away from batteries.

2. Keep face away from battery as much as possible and use eye protectzon

Jump-startmg .
Batteries are prone to explode durmg Jump-startmg This is eepeclally 80 1f the jump- startmg
-is done incorrectly. Therefore, always have your people wear eye protectlon, keep the1r faces well
back, and follow proper procedures to the letter:
. Connect -only batteries of the same voltage. ' :
*Check:dead battery for damage and electrolyte level. Add dlstllled water 1f necessary If
p battery is damaged or electrolyte is frozen, do not jump-start. There mlght be gas pockets in the

" ice.

*Get the good battery and the dead battery as close together as posmble, but don t allow the
“yehicles to touch.
- ePlace vehicles in "park” or "neutral” with emérgency brakes ON and 1gmt10ns, master
- gwitches; and all electrical and electronic switches OFF.
*Cover vent openings of both batteries with rags to prevent possrble battery-acld splatter :
*Connect one red-end clamp to the positive (+) battery post of the dead battery. If you can’t
see the: posxtwe (pos, P, or +) or hegative (neg, N, or -) markings on the post don t guess! Forget it
“ until you'can absolutely identify which:is which. :

*Connect the other red-end clamp to the posltwe (+) post of the good battery

¢Connect one black-end clamp to the negative (2 ) post of the good battery.-

*Carefully-connect the other black-end clamp to some large metallic part of the dead vehicle's
‘engine block. If the battery is not in the engine compartment, connect to the frame or some . -
“unpainted part of the body. This final connection is the one that sparks, so keep it as far from the
- batteryas possrble Never connect the cables to the dead battery’s negative (-) post. Take speclal
. care to keep the jumper cables:away from the fan belt or other moving parts.

" Startthe working vehlcle, and run it at’ idle. Then start the other vehicle.

*Once the other vehicle is running, immediately disconnect the jumper cables in the exact :
opposite order from that in which they were connected: The first cable you-disconnect will causea
spark, so remove the one farthest from the battery first. This time it's (1) black-end clamp from =
engine or frame; (2) black-end-clamp from good battery; (3) red-end: clamp from good battery; (4)
red-end clamp from formerly dead battery. -~

To jump-start or slave-start wheeled or tracked. vehlcles, place vehacles 91de-by-81de if
possible; otherwise, park them at:right angles (with main guns traversed to the rear). Donot
allow anyone to be between the vehlcles, and clear the front Vehlcles bemgyump-started have
been known tojump forward. -

For additional jump- and slave-startmg guldelmes, consult the apphcable vehlcle manual. .

Precautlons

Battery chargmg areas should be well-ventllated and equr pped mth eye-wash and shower
facilities. If electrolyte gets in the eyes, they should be flushed for at least 15 minutes in running
water with the eyelids held open. Complete drenching is called for in cases where electrolyte
contacts the body Follow-up treatment ina medJcal facnhty is mandatory
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Incmeratlon of batteries is hazardous and is not an acceptable method of dlsposal All
unusa?lle batteries should be tumed in for d19posal in accordance W1th the appropnate parts
manu 8

Tlres Are MaJor Safety Device

G The second most 1mportant safety dewce ona wheeled vehJcle (after the brake system) is 1ts
ires.

Correct air pressure is the basis for rehable tire performance Tires are deslgned to operate at
speclﬁed air pressures, which are normally different for light and heavy loads and for different
operating conditions. It is important that the pressure be checked at least weekly usingan -
accurate gauge and inflation adjusted as indicated. A tire that appears low during the dally _
preventive maintenance checks and services (PMCS) should be checked with a gauge, too.

‘Why all the bother? To help preserve | the tires and also the vehicle, driver, and passengers.

- eUnderinflated tires will give the vehicle a sluggish, squashy feel, and can make the vel:ucle
hard to control in a crisis.

..o A tire that’s only 25-percent -
low—hardly enough to see—can lose
one-fifth of its useful life.

*Underinflated tires waste fuel.

~eUnderinflated inner duals can .
~ cause costly and dangerous fires.

* A tire that is operated while
underinflated will show greater wear
on the outside edges of the tread than
in the center. .

*Overinflation also causes tlre
failure. Excessive pressure prevents
the tire from flexing enough, so that it:
~ is repeatedly subjected to hard jolts.

The cords may snap, causing a break
in the cord body =

*A tire that is overinflated w1ll -
- show greater wear on theicenter of the

tread than on the outside edges.

All inflation pressures are cold
~inflation pressures. Thisis the ..
pressure after the tire hasbeen
standing for at least 3:hours ordriven '
less than 1 mile after standing for 3 hours. The mﬂatlon pressure w111 increase as the tlres warm
up. Air should never be bled from hot tires to reduce the: pressure to the cold 1nﬂat10n
recommendation. L
. Normally the tire pressure check wﬂl be performed in conJ junction w1th the other weekly
PMCS. When your unit goes to the field, be sure a tire pressure gauge is.included with those -
minimum-essential tools:that go along. A vehicle with its own air supply (2 Y2-ton and larger)
also has its own gauge, but be sure there’s one available for'the smaller vehicles. If a tire is found -
to need air, youcan get it from a wrecker or other air-supplied vehicle. :

A daily check of the outside of the tire is essential, too. If it has any gouges or cracks that
could:cause fire failure, any sidewall or tread bulges. that indicate ply separation, tread depth less
than Ys-inch, or exposed cords, replace it before driving the vehicle.

Tires are constantly subjected tocuts by sharp objects and bruises from rough dnvmg
surfaces, stones, and shocks in general. It would seem to be plain common sense not to trust your
life to a tire that looks like it’s just waiting for the right minute to blow out, but a recent fatal
Army motor vehicle accident began with the blowout of just such a tire. =~

The daily visual inspection and weekly tire pressure check take only a few mlnutes, and they
are minutes well spent for safety, riding comfort, and protection of equipment.
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Preventmg Back Injuries -

Use of i 1mproper hitmg techniques, failure to use materiel handhng eqmpment when needed,
and failure to get help in lifting, pushing, or pullmg heavy or awkward items cause most of the

Army’s back injuries. People often risk back injury by trying to handle a load by themselves
rather than take the time to get the help or équipment they need.

Persons who manually handle materials of any type should be mstructed in the proper, .
method of lifting heavy objects. The following proper hftmg methods were extracted from DOD
4145. 19-R-1 Storage and Matenals Handhng Incorporate these procedures m your tralmng e
programs. = e o o B
Proper hftmg method

Persons who manually handle materials of any type will be instructed in the proper method of
_hﬂ;mg heavy objects. The proper way to lift heavy objects from the floor is for the lifter to stand
closeé to the load; with feet slightly apart-and solidly placed. With knees-bent, the object will be
grasI]):ld firmly and hﬂ;ed by stralghtemng the legs, keepmg the back as nearly vertlcal as
~_possible. -
~ When hfomg ﬁ‘om an elevated surface, the obJect will be brought as close to the body as o
possible.to.ayoid:an unbalanced position. With straight back the lifter will keep the load close to
. the body and will avoid carrying a heavy load a long distance without resting. The load w111 be -

carried in such a manner that full view is permitted.
ﬁ When lifting with another person, both persons should start and finish the hﬂ; slmultaneously '
to prevent undue strain on either person. “Persons with existing hermas, or those who have : a.
~ history of previous back strains, will be assigned to duties that do not require heavy hftmg
- Lifting or lowering operations performed by several persons will be done on signal from one
individual; and only after everyone’s feet, hands, and other portions of the body are clear
Generally, mechamcal means will be used for handhng heavy obJ ects :

,. Precautlons for manual handlmg o SR
" Safety precautions which apply to manual handling of matenals mclude the followmg-

. A1), Protectlve clothmg or. accessones, mcludmg gloves, face sh:elds goggles, and safety shoes
‘ will be 1 worn.: o

(2) Flnger nngs w1ll not be worn.
. (3) Material will be examined for sharp edges, protrudmg pomts weakened places of ropes, or
other: factors wh1ch may cause injury to personnel ‘These defects should be. corrected before :
- proceeding. -
(4) Al stacked cargo and matenals will be arranged in an orderly manner for convement and
safehandling. -
 (5) Defective or broken strappmg on cargo w1ll be removed repan'ed or replaced Face shield
or goggles and proper gloves will be:worn when cutting steel strappmg, and personnel wdl stand
out of the way of a snapping line of cut strapping. ,
' (6) Drums will be rolled by pushing with the hands, not the feet. ‘
(7) Material will not be thrown from elevated places to the ﬂoor or ground. Use smtable -
lowering equipment, ‘
(8) Wheelbarrows, hand trucks and other s1m11ar devmes will not be overloaded These _
devices will be pushed, not pulled except when going upinclines. . i
9 Ropes, used for carrymg, towmg, or for life or scaffold lmes wh1ch have defects, wﬂl be
replaced.:
p(10) Chlsels, hammer faces, and phers wh1ch have burred chlpped or. badly wom workmg
surfaces or edges will be replaced to prevent serious injury to eyes, hands;or face.. .
(11) Appropnate tools will be used for each job. For example, nail pullers will be used for

opemng boxes, strap or wire cutters for. cuttmg metal strappmg or wxre, and hammers for dnvmg :
nails. , :

(12) Plugs w111 be dlsconnected when electncal pcwer tools are not in use
+(13) Sharp-edged tools wﬂl not be carned unshlelded in pockets -
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" (14) Hand-operated trucks, dollies, and similar eqmpment w111 not be parked in traﬁc lanes
. or roadways

- (1) Cylindrical objects will be blocked to prevent rolling....- '

(16) When working at h1gh elevatxons a hfelme and safety belt w1ll be worn 1f other ,
safeguards are:impractical. = - R

amn Personnel will not reach around over, or under the movmg part of any machme

What everyone should know about hfting
1. Never try to lift beyond your own strength Get help!
2. Always crouch down to what you are going tolift. = ,
8. Get a'good footmg Place feet 8 to 12 inches apart. o '
4. Get a firm grip with fingers underneath the load whenever poss1ble

_ 5bIl{eep your arms straight and keep your back in as near a stra1ght up-and-down posmon as
possible: 34

. 6. Lift gradually. Avoid Jerky motions, . - A
7. Avoid twisting motions by shifting the pos1t10n of your feet.
8: Lift by standmg up or pushmg up with the strong leg muscles ThlB takes the stram oﬂ‘ the }
back muscles. R , v
9, Put thmgs down by genera]ly reversmg the lifting methods ‘
10. Your job may involve handling of cases, boxes, baskets, drums, or shaped contamers,

under unusual conditions. Check your methods of hﬂ;mg these w1th your foremanﬁto make sure
they are safe and proper:. :

Checklist for supervisors. L .
~eIdentify those people who must regularly lift, push or pull heavy items. Make sure these _
- people know how to lift properly to avord stram and that they. should always get help w1th heavy
or awkward items. "
*Bécome familiar with the phys1ca1 reqmrements of all cmhan employee S, Job descnphons o
and ensure task assignments do not exceed those réquirements.
' *Tell people to report any materiel handling requn'ements wh1ch 1nvolve stram or nsk of
mjuryordamagetothematenel TR e
. *Correct improper lifting techniques on the spot : o ' ’
-*Evaluate operations to determine the need for materiel handhng equlpment Indlcatlons are
employees raising or lowering loads by hand; employees repeatedly carrymg loads long dlstances"'v
and employees pushing or pulling loads w1thout using aids. o
-¢Take action to get needed matenel handling equipment. . L
*Investigate complaints of back pain to determine whether the cause is JOb related. If1t 1s,
work to correct the problem e

Emergency Eyewash Fountams

The U S. Army Environmental Hygiene Agency recently pubhshed the followmg gmdanee on
the use of emergency eyewash fountains. K
The OSHA General Industry Standards, Title 29 Code of Federal Regulatmns (CFR) Part
1910.151, states: "Where the eyes or body of any person may be exposed to injurious corros1ve
matenals, suitable facilities for quick drenching or flushing of the eyes and body shall be.
provided within the work area for immediate emergency use." This requirément is based on the
fact that chemical burns of the eyes need immediate ﬁrst a1d attentlon Any delay m treatment
will generally aggravate the mJury

The initial treatment of choice is active mechamcal ﬂushmg of the eyes with an ample supply
of water. The American National Standards Institute (ANSI) Standard Z'358.1-1981 for -
Emergency Eyewash and Shower Equipment states that activeirrigation should continue for a’
period of 15 minutes. This amount of time is considered adequate, depending upon flow rate. for
even the more serious chemicals; e.g., alkalis and strong acids: All employees with'a potential -
exposure to corrosive materials should be instructed in the proper use of eye-lavage fountams
and the length of time necessary to flush the eyes. :

Providing 15 minutes of eye/face irrigation requires a conmderable volume of water Based on
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mformatlon from the ANSI' Standard Z,358.1-1981, the flow rate (gallons per minute (gpm)) will
‘pot be less than 3.0 gpm for emergency eye/face wash equipment. Eyewash equipment (plumbed
and self-contained) will be capable of dehvenng to the eyes not less than 0.4.gpm for a period of
.15 minutes. There is a wide range of injurious materials which can enter the eye and cause

. ;fmJury ‘The discrepancy between a total volume of 6 gallons and 45 gallons is dependent upon the
- hazard and its potential effect on the eye and face. Obviously, the larger volume (3 gpm for 15

jmmutes) isfora strong- acid or caustic where it i is,necessary to wash the eyes and face. -
Portable eye fountains.generally are sealed units which work ona pressunzed system. The
tanks are pressured by use of a hand pump. The possible loss of pressure requires increased
- maintenance checks to recharge if necessary. The unit may fail to function because of a lack of
~interest in maintenance, Squeeze bottles and other plastic container devices have a water -
capacity less than the portable pressurized eye fountain and generally will not meet the flow rate
. .and duration prescribed in ANSI Z 358.1-1981. They will often lose water through’ evaporation

" and become contaminated because of dlsuse and poor mamtenance They are easﬂy mlsplaced

.--and may not be available in an emergency.
.. ..Based on the above considerations, the followmg guldance is prov1ded on the mstallatlon of
o emergency eyewash systems: ..
' *Eyewash squeeze bottles and other such plastlc devxces are not appropnate emergency
. eyewash systems and should not be used under’ any conditions, - . . .

+In all areas requiring an emergency eyewash capablhty, every effort w111 be made to.install
k permanent eye-lavage fountains of the type descnbed in paragraph 11 3F, DA Pam 386-3,

o ‘kr'_‘_ﬂProtectlve Clothing and Equipment, 3 May 1976,

" " eNo portable eyewash. fountains will be permitted in areas where a chemlcal splash hazard
exists and where there is a continuous source of clean water available.
_»Portable eyewash fountains may be allowed in remote areas when no, cantmuous ﬂow of

1 water is. avarlable, the. mstallatmn ofa. fresh water system is.not cconomlcally feamble, and

o ,_t ;,,._hazard to chemical splash is minimal; e.g;, in bulk storage areas.

. Self-contained (portable) units will be constructed of materials that will not corrode in the
preqence of the flushing fluid. The only portable lavage station that will be permitted are those
delivering a flow rate of 0.4 gpm for a mlmmum of 15 mmutes duratlon, and capable of u'ngatmg
“‘both-eyes simultaneously. * -~ -
- *Byewash and eye/face wash umts will be in accessxble locatlons whlch require no more than -
10 seconds to reach. They should be within a travel distance of no greater than 100 feet from the
‘hazard and should not require a round-about route for access (i.e., up or down steps, in and out
© :various-doors or aisles). The maximum time required to reach the eye/face wash should:be
determined by the potential effect of the chemical. With a strong acid or caustlc, the eye/face
~wash should be immediately adjacent or. within 10 feet of the hazard.
- »All eyewash units, whether plumbed or self-contained, will routlnely be. checked Plumbed
~ eyewash units will be activated weekly to flush the line and to verify proper operation,
‘Self-contained units will be inspected in accordance with the manufacturer’s instructions.

4-15



Stop Brake Failures

-Faulty brakes are a frequent cause of Army motor vehicle: accldents, -especially in 2 Y2-ton and
b-ton trucks, Brake system failure is the largest——maybe even the sifigle greatest—cause of
. ‘maintenance-induced AMV accidents.

+Army vehicle drivers are responsible for keeping thelr vehicle in safe operating condltlon and
for maintaining its mechanical efficiency. They are the most 1mportant single factor in preventive
‘maintenance. Established preventive maintenance checks and services (PMCS) done regularly
and thoroughly are the driver’s means of ensuring a safe, efficient vehicle. -

" During the daily maintenance mspectlon, drrvers should pay extra attentlon to the brake
system and check it carefully.- ‘

- Most brake accidents are caused by fallures of brake lmes air hydrauhc cylmders, parkmg
brakes, wheel cylinders, and master cylinders. Both dnvers and mamtenance personnel must pay
= close attention to these components, S

“In-addition to operating the service brake to determme stoppmg ablllty and to settmg the
hand brake to determine the parking brake’s-ability to hold the vehicle, the driver should check
brake hoses and brake lines. This can be.done when locking for evidence of fluid leakage. If a

' - brake hoseis stretched, bent, or cracked, it should be replaced. Any brake line that is: leakmg or

damaged should be reported to Orgamzatronal Mamtenance 80 they can replace 1t If thereis a
loose fitting or-connector, it should be tightened.
.. The driver should check the ingide area of all four wheels to be sure there are no ﬂuld leaks
“from the wheel brake cylmders He can check the hydraulic brake fluid in the master cylmder'lf :
he finds the brake pedal sinks too close to the floorboard. To do this, he will need to open the
. master cylinder, located on the driver's side of the cab floor, and use a flashlight to see into the
- master cylinder reservoir to check the fluid level. Lack of ﬂuld in the master cylmder isa
frequent cause of brake system failure accidents. T
~_Vehicles are not tobe operated with defective brakes. When brakes do not functlon properly,
the driver should leave the vehicle in place and notify Organizational Maintenance. Maintenance
personnel should deadline and physically attach a red tag on any vehicle with defective brakes.
‘When they move the vehicle with defectlve brakes for mamtenance, that vehlcle must be towed
“using'an approved tow bar.’ SR
‘Brake failure accidents can be reduced greatly by the’ followmg -actions: o
‘¢ Make it unit policy that preoperational checks—with special emphasis and attentron on -
- brake systems—be performed by the driver before accepting -any vehlcle '
*Hold drivers responslble for making these preoperatlonal checks:
~-¢Have first-line supervisors enforce and supervise the driver's preoperatlonal checks
-#Require drivers to check master cylmder and the ms1de area. of all four wheels to be sure
. there are no fluid'leaks. ‘
*Have drivers start their vehlcle let it move forward about 3 feet and try the brakes once
: agam Make sure the brakes hold. : :

Bubble Trouble

: - A'mechanic who had a small cut on his finger washed some machine parts in cleaning solvent.
i, Then, holding the parts in his hand, he dried them by blowing compressed air over: them. Shortly
- afterward, he complained that his body and head felt as if they were going to explode. . :

At the hospltal his ailment was diagnosed as air bubbles in his bloodstream ‘The man
recovered, but he could have died.

People use compressed air to blow dust and dirt from thelr clothing or from their halr, and ear
and eye injuries have resulted. There have also been cases in which a blast of air playfully
directed behind a worker startled him and caused him to fall against moving machinery.

~ To prevent accidental i injuries, remmd your workers to observe these precautlons when thsy
- work with compressed air: -
- "sWear eye and other special protective eqmpment reqmred for the JOb
-¢Don’t kink the hose to stop the air flow. Always turn off the air at the control valve
. ~eCheck the air hose carefully to make sre it is in good condition before opening the valve to
ltet lalr into the hose. Turn off valves on both the tool and the air line before leaving a pneumatlc
00
- * Avoid using compressed air for any type of cleanmg, except as a last resort. In those specxal
cages, the pressure should be reduced to less than 30 psi and effective chip-guarding and proper
personal protective equipment should be used.
*Never point a compressed air hose nozzle at any part of your body or at another person
*Never use compressed air for a practncal Jgke
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WARNIN G! AMV Brake and Clutch Mamtenance
¥ Can Be Health Hazard |

This artlcle first’ appeared in the April 1985 Countermeasure. It has been updated
by Mr. J. Earl Swindell, Preventive: Medicine Service, Fort Stewart, GA, to reflect
current asbestos control procedures. Mr. Swindell has also: supphed detailed

- procedures for asbestos control during brake and clutch repair that can be included in
your SOP or LOL If you would like a copy, write U.S. Army Safety Center, ATTN:
CSSC-M; Fort Rucker, AL 36362-5363, or call AUTOVON 558-2062/4806 ,

‘The'last time one of your AMV mechanics uséd an air hose to blow out a brake drum, he sent

acloud of asbestos fibers freewheeling through the air and probably right into someone’s lungs.

- Remember that gray-black powder that fell on the floor when he pulled the brake down‘? That
contamed asbestos fibers which are dangerous when inhaled into the hmgs

‘Some of our vehicle maintenance manuals have no danger or warning about these asbestos
.hazards, but they should~and will as'soon as the changes are published. -
Asbestos has been found to produce severe lung damage in thé form of dlsabhng or fatal
- fibrosis of'the lung, termed ashestosis. It has also’been found to'be a factor in the development of
~lung cancer and is suspected of contributing to cancer of the gastrointestinal tract. The effects of -
asbestos exposure are notimmediate, but can show up 20 to 30 years after the first exposure. It
~has been found that smokers who work with asbestos have a much higher potential of developing
lung cancer than do nonsmokers. Those who stop smoking will gradually reduce this risk toa -
level no greater than that of nonsmokmg asbestos workers.

When a mechanic is servicing or'replacing components contmnmg asbestos, the "solvent
method" or "enclosed cylinder/HEPA: vacuum system method" are the preferable procedures to
use. Both reduce the risk of exposure to airborne concentrations of asbestos by keeping the
airborne concentrations of asbestos within permissible exposure limits. The effectweness of these
procedures can be verified by an industrial hygiene evaluation. '

“Ifit’s not possible to use either method, personnel must implement effectlve engmeermg
controls and use approved respiratory protection directed by AR 40-5: Preventive Medicine; 29
CFR 1910;1001: OSHA Asbestos Standard (effective 21 Jul 86); and B Med 502 ‘Occupational
and Environmental Health Respiratory Protection Program.

It's also possible to be exposed to hazardous airborne concentrations when sweepmg dry dust
or when dumpmg a trash can containing asbestos dust Use precautmnary ‘measures for these
jobs, too

These recommendations are general and should be supplemented with more rigid and specific
‘guidance depending upen results of the required. initial and periodic industrial hygiene surveys

~and evaluations. Contact your local MEDDAC/MEDCEN Preventwe Medxcme Semce Industrial
Hygienist for assistance.

- POL: Dlsposal

- Hazar dous matenal is deﬁned as any substance or components of such that, when. handled
1mproper ly, could or would expose one to risk or contaminate the environment. Wlth this in mind,
how many times have troops performing maintenance on their equipment caused a hazardous
material (POL) spill? After the spill was cleaned up, what did they do with the compound they
used to clean up the spill?. Did they know that now. they also had a hazardous waste product to
dispose of? This article will discuss: the proper dlsposal of petroleum, oil, solvents, and fuels, and
their waste byproducts.

In the mamtenance ﬁeld, we deal mth hazardous products every day. Some of these we

4-17



handle without giving a thought to what a spill could cause. Some of the products are used as
cleaning agents, fuel for vehicles, and lube oils. Each of these has waste byproducts that must be
disposed of in aceordance with rules set by the Department of Transportation (DOT) and the
Environmental Protection Agency (EPA),

For example, when we clean up a small oil spill with a few rags, the rags become a hazardous
waste byproduct that must be shipped to the disposal site. Before we can do this, however, we
must place them in a container that meets the standards set up in 49 CFR 101.1. The container
also must be properly labeled. This is the mmlmum requirement simply to move the product from
the maintenance area to a disposal site. = *

Unit maintenance SOPs should discuss proper disposal of waste oil and solvents. The S0P
must conform to the laws and controls set up by DOT and EPA. The drum the producticame in
. may be used for disposal.'Copy all the information on the label and then paint the waste drum

 with traffic yellow paint from your local self-service supply center. Mark it with the words “Waste

Products" in 4-inch letters-and add the information you copied from the label. Make sure you -

don’t mix products. In other words, oil should not be mixed with solvents or fuels. A normal motor
pool would have as many as six 55-gallon drums, one each for waste oil products, waste solvents,
waste fuels, oil rags, contaminated floor sweep products, and contaminated ground dirt. Each has -
. different label requirements under 49 CFR 101.1, Hazardous:waste product labels can be
obtamed from the safety office, facility engineer, or transportation office.. :

A post or installation that fails to meet requirements can be fined as much as $25 000 a day
: per incident. That’s a lot of money, and the Army may take UCMJ action against an mdlwdual
soldier for not following procedures :

As maintenance personnel, itis our responSIblhty to ensure that hazardous matenals and
their byproducts are handled and disposed of in the proper manner. The dry swéep, rags, or other
materials used to clean up spills in and around shops and motor park areas must notbeputin
the local dumipster or trash cans. The local facility engineers can assxst you in determmmg the
proper method of disposal. Call them when questlons arise. . '

‘Mission Protectlon Measures for the Motor Pool
Motor pool 0peratlons are a prime hazard area and require constant mspectlon to reduoe

- risks. Examples of things you should look forin yourmspectxons are:

OImproper lifting. '
*Not wearing gloves, goggles, hardhats safety shoes, resplrators, and hearmg protectlon v
where and when required. : .
*Potential slipping and tnpplng hazards such as grease and lltter on ﬂoors
*Cords or other obstructions across aisles. -
*Barricades left down.
*Worn electrical wiring. ”
*Climbing on chairs or makeslnft stands.
*Unblocked and unchocked vehicles. ‘
* - Make the following common practice in your motor pool:
*Ban the use of gasoline to clean parts or hands. . ' B
Odli;eqmre the use of the right tool for every job and never allow use of makeshlﬁ mamtenanoe
. stan a
*Clean up spllls and pick up htter immediately.
*Ban the wearing of jewelry of any kind while working in the motor pool.
*Require the wearing of protective equipment while on thejob.
*Keep firefighting equipment in ready condition and easily accessible at all t1mes.
~ *Check power tool cords at frequent and regular intervals for worn spots or cuts. o
. 'R&qmre the use of a tlre cage when mﬂatmg spht nm truck t.u'es and make sure lt is used
correctly.
*Keep grease pits covered or guarded by a chain bamer at all tlmes '
*Require crews to roll up shirt sleeves ‘when working around moving eqmpment especxally
vehicle engines. :
- ®Avoid buildup of toxic gases durmg engine tests and tuneups. Whenever posslble, tune
- engines outdoors. If work must be done indoors, use extension hoses, preferably powered local
exhaust hoses, to vent exhaust fumes outside.
*Provide hearing protectors, earplugs, or earmuffs and enforce their use in your motor pool.
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| ";_,‘j‘U"‘svi'ng_persona~l'_protective equipment

Fact: Personal protective equipment is re-
quired to protect soldiers from on-the-job
hazards that can’t be controlled. It must be
worn to provide protection. ‘ .

: Safety points'

Eye protection. Flying: obJects (especlally from
hand tool use), abrasive sheets, corrosive sub-
stances (solvents, battery acid), light or heat

are causes of eye injuries in mamtenance
- activities.

These hazards are always present dunng weld-
ing, cutting, soldering, chipping, grinding, and a -
variety of other operations. Wear welder’s hel-
mets, face shields, safety glasses, or goggles
during'these operations, - - :

- Welder’s apron. When weldmg, always wear a
leather welder’s apron to prevent burns on the::
upper and lower torso of the body from ﬂymg .
sparks and. weldmg slag. :

Gloves. Hands are always gettmg hurt Gloves
will prevent many burns, cuts, blisters, and -

_ punctures 'l‘hey’ll also help you get a better -
grip on your Job : B
‘General purpose gloves are for hﬂ;mg heavy .

~items or for handhng rough scaly, or sphntery

‘ obJects e
Rubber gloves protect agamst aclds caustlcs,
other chemicals, oils, and solvents. A specially = -
designed. rubber glove is: used to protect agamst
electric shock. " .

Asbestos gloves and mlttens protéct agamst
sparks, radiant heat, or hot obJects ,

Ear protection. Hearmg loss is the Army s
No. 1 occuipational-health injury.: f

Equipment and power tools' generate: noise:

—M88A1 recovery vehicle: (1ns1de) appmx- :
imately 95 declbels :
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—APC: approximately 115 decibels

- . —Air wrench: approximately 107 dec1bels

—Grinder: approximately 92 decibels, .
- —Rivet gun: approximately 110 deéibels
Any noise above 85 decibels is hazardous. Ex-

posure to hazardous noise for 5 years ‘without
* hearing protection will produce a heanng loss

similar to the hearmg loss ofa normal 60-year-

o ’—_old individual.:
rays (infrared, ultraviolet), and metal partlcles b

Use proper hearmg protectlon regularly
Wearing hearing protection reduces fatigue.
Rule of thumb: If you can’t carry-on a normal

"conversation because of nmse, use hearing
' protection. -

- Head protectxon. Helmet lmers and hard hats
provide on-the-job protection. ‘
From falling or flying objects. ‘
To protect head from bumps and bruises. :
To prevent your head hitting electrical cables or

: ‘power lines.’

: To prevent getting your halr caught in moving

or rotating machinery. -

To keep dirt and dust out of your ha1r

Always wear head protection when riding in a
tracked velncle or when operatmg constructlon
equipment.

Foot protection. Imunes to the foot are pain-
ful and may result in permanent d15ab1hty
Safety shoes give protection.

Some safety shoes are designed to limit damage

' to toes from falling objects. -

Some safety -shoes are designed for use where

’danger from sparking could cause an explosion.

Respiratory protection. Maintenance tasks

.such as'spray pamtmg or-asbestos brake

removal may require use of a respirator. Dif-

ferent types of respirators should be used for -
‘protectlon against such hazards as. dust vapors,

or lack of oxygen.



leference

: EveryArmypubhcatlonsoonerorlater
‘exhortmtsreadersto 'sendinthose -

' QDRs/EIRs." So, asoldier spots a problem and
fills out an SE 368: Quality Deficiency
Report/Equipment Improvement
Recommendatlon (QDE/EIR) An

acknowledgement of receipt andeventuallya

report of the action taken goes to the soldier.
And changes are made. The system works.

Too often the reason you must live witha
problem solongis that noone bothers to
submit a QDR/EIR. Until a deficiencyin
equipment is known, it cannot be corrected. I
an SI* 368is sent as aresultofan accident, oris
safety related, include the QDR/EIR number
inblock 33 of DA Form 285: U.S. Army
AccidentInvestigation Report.

Your QDRs/EIRs do make a difference. Take

alook at some changes the U.S. Army
Tank-Automotive Command (TACOM) has
made because of them.

Case 1

 eProblem. M35A2 2-ton truck ‘
synchronizers, NSN 2520-00-752-1581, were
either too thick or tapered at the wrong angle
tomatch gears, causing a lockup.

- oSolution. TACOM ngmeermgrevlewed
the QDR submitted and found that the crux of
the problem wasin the dimension between the
tworings. This dimension did not exist on the
drawings. TACOM Engmeermgrewsed the

drawmgs to show the dlstance between the
tworings.

Case 2

‘eProblem. Theball studsin the steering
lever assembly, NSN 2510-00-592-2258, of the
M39 series 5-ton trucks would loosen and/or

ull out, causing partial or complete loss of
control. Theball studs were tapered and were
not tightin the lever arm. If the ball stud ends
did not protrude "/1e-inch through the lever
arm, the ends could not be mushroomed -
against the lever arm to secure them in the
assembly.

*Solution. The assembly and detalled
drawings were updated to correct, demgn
errorsand clarify notes to ensure machining,
hardening, and securing the ball studsin the
lever arms. Field users were given inspection
and disposition procedures regarding
defectlve steering lever assemblies.

Case 3 -

*Problem. The cargobodyof the M884 l-ton
truck with the S-250 shelter was breaking
loose from the forward mounts. The shelter kit
front tiedowns were connected to the cargo bed
andnot to the truck frame.

*Solution. The QDR not only stated the
problem, it recommended the solution. The
front tiedowns were anchored tothe vehicle -
frame by extended bolts (through the body) -
attached to a piece of flat steel straddled
underneath the frame rail.
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CHAPTER 5

VEHICLE OPERATIONS SAFETY
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| AMV Convuy Accidents.

Rear-end unlllsmns most frequent :

Most any day of the year an Army convoy will be on the road somewhere in the world, In
_too. many of the convoys, there will 'be an accident.

A convoy accident is costly. Sure, a Tot of them are only "fender benders." No one gets
hurt, so_the accidents aren’t even reportable However, fender benders can l)e costlv to a nnit. .
. 'llme spent in_getling the vehicle back to the motor pool, ﬁlhng out DA’ Foriin 2404 or

mnyl)e a DA Form. 2407 work order, and getting the actual repairs.done all add up “If. an in-

" house reporl. of survey is made, lhat takes away more pmduchve time. If, during Uns fender

....-bender, one.of the soldiers:was. shaken up and two or three days. later hls back started
. ,fhurtmg, more days could. be lost.

- Time:spent in. paperwork in: recovery and down time of equlpment and the productxve
work hours lost are all costs to the unit. The costs_don’t show up on the records, but jobs. don’t
get done, schedules are not met, and mission objectives are "adjusted” for lack of personnel or
eqmpment

v . Convoy, accidents. occur at all hours, but the most frequent convoy' accldent oceurs dunng

t.h]el‘day to a driver who has been on duty 4, 6, or 8 hours; and it will likely | be a rear—end
-collision.

Alook .at 242 AMV convoy accxdents found a number of recurrmg factors cited as causing

" “'the accidents: They were: -

. Following too closely. or. mlsJudged dlstance
. Materiel failure. o
..+ Speed.-
e Environmiental condlt.lons
", Civilian vehicle hit AMV.

- Blackout: conditions. .

' Followmg too closely - ~
Following too closely wor. mlsjudged distance ‘was- hsted ‘as"a: factor in many of the rear-end
.collisions :reported.. The:sudden stop: of the vehicle.in front was added as. a factor in.many of
v ithes mcldents with following too ‘closely. Speed as a. component of following too: closely was
listed in-less than 10 percent-of.the rear-end.collision accidents reviewed. .
"The guidance for:following distance .is found.in. FM 55-30.and in FM 21-305 Adequate
':followmg distance means Yyou:can: stop in -time:if: the driver.in: front of you suddenly:applies his
‘brakes.The safe .distance:is:a:combination of your speed,. the.road.condition, the visibility, the
.i=..condition -of your vehicle;: and-your reaction time (the time required for you to react to a .
“:hazardous’ condition). The: average driver’s reaction time is three-fourths of a second. The
general rule for a car is:20 feet-for each 10 miles.per- hour. under good conditions, . . . -
Use of the 2-second rule is' a good way to maintain distance. Plck a road sign.: When the

& -vehicle.in: front of you passes: it;' count. "thousand one, thousand .two." If you pass the 'sign

before *thousand two," you are followmg too ‘closely. Back off-some:and repeat the test. .
T .Under ‘normal conditions:on- an open highway, the safe following: distances for trucks are
300 feet in the daytime and 500.feet at night. (Don’t get these distances confused with tactical
‘road march distances as stated in FM 71-21). Remember, it would take a 5-ton truck moving
at 20 mph 40 feet to stop. Driver perception time and reaction time plus vehicle stopping -
distance .would make it necessary to have 84 feet at 20 mph to stop that 5-ton truck under

: :L,A_»ldeal condxtlons Not much time or distance tc act!

, ‘Under. any adverse. condition, bad weather, darkness, or even driver fatlgue, followmg
.. distance should be increased. Drivers should give themselves every . chance.. This extra, following

- “distance could be the answer to: those 22 reports which 1nd1cated sudden stop of vehlcle in

front" as the cause of the rear-end collision.
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Environmental conditions oo '

A dry, clear, cool day is the dream of an AMV convoy dnver, but i 1ce snow, rain, fog, or
dust conspire to cause him to have an: accident.

Rain or wetness reduces the friction. of the tires agamst the road. The wetter it gets, the
more unsafe will be the posted ‘speed limits. On wet surfaces, keep your speed down. Slow -
down before you reach a curve, Be cautious when you use the ‘brakes, Give other dnvers lots of
room. Rain reduces visibility--yoiirs and:theirs. - - .

‘Fog can thicken:so ‘quickly your vxslon"s,-,obscured ur wmdshlelds clean and use
low beam lights, to help a-little. Rear-end collisions and running:off-the-road accidents increase
during fog. Agam slower is better. The: speed depends on_the fog, but following dlstance needs
to be increased. o

Ice and snow keep bemg listed as. fa ors in rear-en xmpact and runmng—oﬂ' the-road -
accidents. Ice and snow mean slick roads, and*al; 'roads mean stoppmg distances are greatly '
increased. Avoid sudden braking, as it will throw you into a skid.’

Dust and smoke can be as-thick as fog and obscure your visibility Just as eﬂ'ectwely It .
can cause the eyes to smart and further reduce your-vision. In any dusty. condition,: wear .

driver's goggles and, of course, slow down and increase stoppmg dlstance

Speed played the largest role in ro]lover accidents, In more than half of the’ reports whlch

stated the vehicle rolled over, "excessive speed for existing conditions" was cited.’
Convoy. speed depends on the condition of the road and traffic and on the’ ‘speed_of the

slowest vehicle. On’ long moves over rough roadways the speed should not exceed 16 to 20 mph
".with a prescribed maximum and catch-up -speed of 26 to 30 mph. The maximam speed
‘authorized for- mlhtary ‘vehicles on expressways is 50 mph Military vehrcles moving on o
controlled' access highways will maintain thé posted minimumi speed, or 40 mph:if a- minimum
speed is not posted On other than controlled-access highways (conventional roadways),: ‘convoy
vehicles will attempt to‘maintain a speed- eqmvalent to the preva.llmg speed of other users of

' the hxghway or 45 mph whlchever is less :

Materiel failure

Materiel failure was c\ted as a factor i m all types of convoy accrdents Typxcal materrel

failures were:.

. Tire blew.out. o L o

. Generator and air compressor belts: broke, causmg total fanlure of the pnme mover and
trailer brake system. .

. Vibration sheared off wheel lug nut, wlnch was not properly trghtened

. Hydraulic brake system failed to function. e

Cotter pin holding the linkage pin in the linkage sheared off, _causing the hnkage pm to
vibrate out. This caused the brake pedal to disengage from" the brake lmkage resultmg in"a

loss of brakes.
. Brakes defective due to puncture chipped or excessively worn brake lmm
. Vehicle was low on brake fluid. :
. Brake line fitting to the junction box - at the rear wheel cylmder had vrbrated loose nnd
the system had lost brake fluid. : :
' .-Left front tire came off in traffic because left tire tug- nuts were loose. ' '
Convoy commanders are to have all vehicles inspected when:they arrive at thel convoy

. assembly-area:-Minor deficiencies are to be.corrected on the ‘spot: If deficiencies are. detected
that cannot be corrected on:the:spot, the vehicle should be returned to the unit: for S
replacement No vehicle should be accepted:in a "might make it" ¢ondition. .

, -All drivers have maintenance responsibilities. They. must perform preventive mamtenance
checks and services before beginning operations. Drivers are to:do-a walk-around inspection
and PMCS at all_ halts. (As vehicles are being unloaded at :destination point before the return
trip or-at the end of the trip, the driver does post-operation PMCS. On-the-road maintenance is
performed by the driver, Mechamcs in trml element perform repaxrs that are beyond the. .. -
capability .of the driver..

A goodly number of the matenel faxlnres clted could have and should have been -prevented
by proper perforinance of PMCS, Drivers are the key to a successful convoy operation; but
officers and NCOs are responsible for checking the welfare of the troops secunty ‘of losds.

: ~-veh|cle performance, and performance of at—halt mamtenance ‘

Civrhan velncle ‘hit AMV or hit by AMV-© + - S
Army vehicles, as large as they are, are difficult to see in the daytxme, and especrally 80
at night. Usually, when a civilian vehicle was reported as hitting'an AMV in a convoy, it was
reported as being a rear-end collision. These collisions occurred hoth day and mght ,
'Provisions for making AMVs a little easier to see are found-in AR 55-29; paragraph ‘6e(3),
which states: "Convoy vehicles required to operate at mght or' durlng penod of reduced T
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vigibility will’ be ‘marked with an L-shaped symbol at the lower corners of their tallgates. The

~ symbol will be composed of a vertical stripe (12" long and 2" wide) and .a horizontal stripe (12"
long and 2" wide). The symbol may be applied with retroflective paint (MIL-STD P98869), tape,

_or other reflective material. If paint is used, it may be applied du-ectly to the vehicle surface or
to some removable backing material such as masking tape. The length and placement of stripes
applied to the rear of small vehicles or towed. equlpment may be governed by the available ﬂat
-surface or visibility characteristics of the vehicles.” :

, _Reflective tape or paint and a functlomng red taillight may give the cmhan driver a
better chance of seeing an AMV.

- Trucks take.a great stopping dlstance even at low speeds. Accldents were. reported where
civilian vehicles pulled out in front of a convoy and the AMV driver couldn’t stop. Some AMV
drivers had trouble making turns at intersections when other vehicles were there. At other -
times, AMV drivers pulled into mtersectlons without .looking, tried to pass when the. way
wasn’t clear, -and:tried to "squeeze" by another vehicle and couldn’t. .

Proper. dnver training is essential for a safe convoy operation. Leaders: ‘must ensure- dnvers
are trained and licensed and are held accountable for their driving behavior.

Blackout condltlons o '

Overdnvmg ‘headlights is the.. most persistent problem of nlght drlvmg The eye can -
.~ perceive: objects- only half as far at night as it can during the day. When a convoy goes out
.- under blackout’ conditions, visual problems are definitely increased. . . .

- Military vehicles are equ:pped with blackout marker lights, two on Kthe rear.. and on the
front. Blackout marker hghts do not illuminate the road but indicate the posrtxon of .a vehicle
ahead. -
To: reduce rxsk An blackout dnvmg, be sure all blackout marker lxghts are functxomng .
properly. ‘Make:sure they are clear.of mud or accumulated road dirt.. Drive-at lower speeds.. A
man in the rear of a vehlcle w1th a screened ﬂashllght ‘can warn a drxver who follows too
closely. \ '
Remember mght dnvmg w1th headhgbts is llke dnvmg by candlehght In blackout dnvmg,
even the candle has been snuﬁ'ed out.

Fatlgue

‘The majority :of the-convoy accidents rev1ewed occurred durmg the day However, of those
that occurred at night, 74 percent of tlne dnvers had been on duty more than 12 hours at the
time of the accident.

Peak periods for convoy accldents are June July, and August Heat would seem to be a
factor adding to fatigue of the drivers.

According to AR 55-29, convoy vehicle drivers will be given an opportunity for 8 hours of
rest for each 10 hours of drwmg within ‘a 24-hour period. Rest periods will commence 12 hours
before departure of the convoy.
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Transporting the Troops

. The 2 1/2-ton truck was traveling down a tank trail under blackout conditions when it hit a
washout The driver lost control, and the truck ran into a ditch. A soldier riding in' the cargo bed
- was struck in the head and back ‘when ' the tool cabinet broke free from where it was anchored.

. 'The soldier was riding in the back of an M817 dump truck that was towing an M105A1 cargo
trailer. As the truck jolted over rough terrain, the soldier’s foot slipped between the tailgate of the
lt)mclt and the trmler The trmler slid ag’mntt the hul.qnte cstchmg his right f‘oot snd fracturing his

ig toe,
. The M1028 cargo truck was towing an-M101A1 trailer under blackout condntlons The truck
struck a ditch, throwing two passengers from the cargo bed. Both had a leg run over by.the trailer.
. A field trammg exercise cleanup detail was riding in the back of the M925 cargo truck. Four
detail personnel were sitting on the open tailgate with their arms over the hooked trocp strap.
When the driver accelerated to 20 mph, the: mcreased wbratlon caused the tmlgate to -drop. The
soldiers fell backwards, stnkmg their heads. -
These are some of the injuries that occurred to soldlers ndmg in the back of AMVs in FY 87.
Most of them could have been prevented by the drivers. - ™ :
Three types of driver error show up-repeatedly. The most common is drivmg too fast for
conditions. AMV drivers must be especially cautious when there are people in the back ‘who
-cannot easily hold on and brace themselves.
Another driver error is failing to ensure cargo 1s properly secured There are numerous
examples in the accident records of passengers being struck by wire reels, spare tires, and the like.
: The third type of driver error is failure to ensure the safe seating of passengers.
Paragraph 2-17e, AR 385-55, requires that drivers transporting passengers in cargo trucks walk to
the rear of the truck to ensure that the tailgate, safety device, or-safety strap is in- place and that
all passengers are seated. It further states that dnvers must "refuse to move a motor vehlcle in

- which anyone-is in-an unsafe position.”

Another type of driver error, which fortunately happens less often but can result in multiple
injuries when it does happen, is that of transporting more than:the authorized: ‘capacity  of.
passengers in the cargo bed. TB ORD-639 states that the authorized passenger: eapaclty {not -

_including operating crew) in-an M35 2.1/2:ton truck is 14; in'an' M54 5-ton truck: it is' 16. Troop
" geat kits for CUCV (M1008) and HMMWYV ‘troop carriers: (M998 and M1038) are for eight personnel,
- Safe - operatlon of. cargo trucks reqmres knowmg and followmg all apphcable rules

References
. AR 385-55: Preventlon of Motor Vehlcle Accidents ' '
. TB"ORD-639: Passenger-Carrying Capaclty of Tactlcal and Adnnmstratwe Velncles Commonly
Used to Transport Personnel - - .
. FM 21 305 Manual for the Wheeled Vehxcle Operator ‘




Driver Training

A soldier who had said he felt uncomfortable driving an M51A2 dump truck was told
dnve it anyway. Approaching a highway T intersection, he became distracted trying to
shlft gears,-and. the truck rolled through the stop sign onto the highway. It was struck by a
. tractolr;-tl:;'a&ler commg from the right, and both drivers and the dump truck's asslstant driver

-were kille

. An:NCO who had said he did not fully understand the operation ‘of the M916 truck
drove it anyway to transport a D-7E bulldozer. When the brakes lost air pressure on a

. downgrade, the NCO lost control of the truck. He Jumped or was thrown out, sustammg
2 -'fatal injuries. ;

: . ‘All too-often people assume that dnvmg an AMV is no big deal, that -anyone can do 1t
" no matter what sort of training a driver has or hasn't received. Such an assumption ls not
-aonly false, it's dangerous. About 70 percent of all AMV accidents: involve. driver error.:

Operating tactical vehicles calls for special skills well beyond those -needed for .
: commerc:al sedans and pickups. That means training; theres no getting-around. 1t--no

substltute no shorteut. .

Accldent investigations have shown that the SF 46 (Us. Government -Motor- Vehlcle
: Operator’s Identification Card) is sometimes issued in-a hurry, and drivers are assigned
with little attention paid to the need for training. But sooner or later a cost is exacted for
: -skrmpmg on.driver trainin g and that cost may be the highest--soldiers’ lives.

v 'The revised AR 600-55: Driver Selection, Training, Testing, and Licensing is out now.
Dnver tralmng requirements have been: strengthened because quality trammg is 80 -
important in preventing AMV accidents. The AR provides for driver training in the: Actwe
Army to be conducted at battalion level. :

: The: Army Transportation: School has produced FC 55-32: Driver Selectlon, Training, -

Testing, and Licensing in Units--Tactical Wheeled Vehicle Operator, ‘which should be-a basic
item in ‘every battalion-or Reserve component driver training. program Reguest coples from

your: MACOM;: ATTN: Publications-Control Officer.. -

' Most of the information in FC 55-32 applies to training for all tactlcal wheeled vehlcles,
but. some: vehicle-specific: guldance is included. ‘Until comprehensive vehicle-specific-training
materials are available for every vehicle, trainers will have to supplement the FC with unit-
developed training in the unique handhng characteristics of each vehicle for which the
applicant is to be licensed.

‘Programs of instruction . should .identify tasks;.conditions, and standards that apply to
the unit’s mission and eqmpment Training should include preventlve maintenance checks
and. services (PMCS); unique:problems of the vehicle; handlmg pecuharltles, emergency
procedures, backing; and ground guides.

: If drivers will be required to pull trailers: at any time--and most wﬂl sooner..or ]ater—-

-'they will need additional training, and it needs to: be annotated on the SF 46. For example,

driving a 2 1/2-ton truck by itself is one thing;.add a trailer, and a whole different set of

principles applies. It's harder to maintain control with a trailer attached and tummg
~corners: and backing are especially tricky--they must be practiced. -

“" The revised AR 600-55 allows commanders to' waive the requlrement for an SF 46 for
personnel who have a valid State driver's license and will operate only administrative-type
commercial vehicles. However, to- operate any tactical vehicle, including the CUCV, and all

“vehicles over 10,000 pounds gross vehicle welght vehicle-specific training is reqmred

Quahﬁcatlons for a State: driver’s license have httle relation to the. task of dnvmg a
CUCYV in 4-wheel drive or a tactical 2 1/2-ton truck cross-country at mght in blackout drive,
‘with a cargo bed full of troops; or maybe pulling a trailer. The vehicles’ size and shape are
different, different mechanical operations are involved, and, especially, the mission is most
often anArmy-unigue one.. . -

The battalion commander should Yook at the driver training program to ensure it is a
quality program and is functioning as intended. Is the program run by highly capable,
‘experienced personnel? Are driver candidates thoroughly trained in the specifics of each
‘vehicle they’ will drive? Is the training followed by.a road test that demonstrates the driver -
trainee’s ability to handle the vehncle in a variety of situations (not "once around the motor

- pool“)? E
Every unit depends heavrly on its drivers day in and day out Without their sklll and
dependablhty, the unit would be virtually shut down. The temporary loss of even one driver,
passenger; or vehicle because of an accident.can be a severe hindrance. Too many such
losses might have been avoided if the drivers’ units had invested the time and resources to
- build a- strong-driver training program. . . . :
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AMV Operations in Confined Areas

What do field operations, motor pools, mamtenance facilities, supply storage areas, and' bmlt-up
areas have in common? They all offer vehicle operators the opportumty {0 use-all their skills in
zse{atmg their equipment. However, along with this opportumty goes responsibility to use extreme

ution

‘Operating vehicles in conﬁned -areas poses unusual problems in that Imaneuvering space is:
condensed. Operators must make more turns, back up more often, use their brakes: ‘more frequently,
and do all this with more going on around. them They must. have ground gmdes, good wsual
. references, and a working knowledge of the equipment they. are operating.

‘There are times when an operator will just take a vehicle for a short spm around the motor
pool area. This often results in damage to equipment and personal injury, The operator usually will
not use ground guides or perform PMCS because there seems no reason to, not just.to move the
vehicle a short distance. But when a vehicle starts to move, especlally in.a conﬁned area; ’the
potential for an accident starts to happen. 3

‘Field operatxons invite other dangers. Operators can be: tlred ina hurry to prove they can
accomplish the mission, or nervous about their ability to perform with unfamiliar equipment:or in
an unfamiliar environment. Any of these conditions set the stage for human error. For example, a
 V4-ton-truck driver is tasked by his squad leader to park a b-ton cargo truck. The soldier, lmowmg
that both vehicles have four-speed manual transmissions and that he only has to move-it-a short

distance, accepts the task. When he:starts the vehicle, he hears-a buzzer. Not. knowing that:it’s a
brake warning, he i ignores the buzzer and proceeds to move the truck. When he sees:two soldiers
with their backs to him in his immediate path, he applies the brakes with no result. The truck hits
_ both soldiers and a tree all because he was not familiar with the equipment.
Operators should ask themselves the following questlons before operatmg their equlpment or

vehicles in confined areas: : -

. I I fail to perform PMCS and the brakes fail, who is. at fault?

. If I back over a sleeping soldier, who is at fault?

. If a soldier riding on the tailgate of my vehicle falls off and is kllled who is to blame?

Have I made all the safety checks and done all I can’ do to prevent an accldent from
happemng"

N Any operator who can answer yes to the last questaon need not- worry about the answer to the
others. :

- Winch Cables Devour Fmgers

In the last 3 years, at least 34 soldiers and Army civilian empl,oye,es have had fingers or.
.thumbs cut or crushed by winch cables.:Eleven of the injuries were. serious enough to be- classlﬁed
as permanent partial disabilities. This dismal.record suggests that some personnel are not recexvmg
enough safety awareness training before they.get involved in winch. operations, - .

As the 34 victims found out, winching--or performing maintenance on winches--can’ be ,,,,,,
downright dangerous. Given half a chance, winch .cables will devour fingers. In 32 of the cases, that
chance was presented .when the victim’s glove, rag, or bare hand was caught on the cable and
pulled into the winch., Some extracts: S _ ,

. Employee’s glove was pulled into. winch by frayed cable.

. After recovering an M1 tank, soldier was helping to rewind winch cable. He dld not let _go as
cable approached rollers on trailer, and it pulled his thumb through the rollers.

Employee reached for winch cable while it was' operatmg and got his right hand caught in
front winch.

. Due to madequate commumcatlon (a problem cited in elght reports) winch cable was engaged
while soldier still had his fingers between winch cable and winch drum. -

If possible, winches should be fully rewound with a load or. deadfall- attached Otherwnse,
personnel ghould follow mstructnons m the appllcable operators manual for rewmdmg the wmch
without -a load. "

Section V' of FM 20-22: Vehlcle Recovery Operatlone is devoted to -safety precautlons, one of
which states: "Make every effort to stand clear of any wire rope under tension. When wire rope is
drawn taut and then released’ suddenly by a break, its recoil (or backlash) will ‘cut a person in two.
A winch line under load stretches like a rubber band and stores up a lot of energy. In fact;-a steel
winch cable weighing 50 to 500 pounds has a better spring than rubber. A broken ‘winch" cable
snapping back could be compared with a rifle bullet except the bullet makes a fairly clean hole and
the winch cable makes a messy wound. Treat a wire rope under stress -with the same’ respect you
would a loaded gun.” In short; stay alert. :

Another precaution: "Personnel handling wire ropes: should wear heavy leather palmed gloves  to
prevent hand injuries or cuts from broken wires. Never allow a moving cable to slide through the
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: Drug Use and the Army Motor Vehicle Driver

.. The operation of Army motor vehicles requires that drivers be in total control, both mentally
o Q_qé.f_phy_sicglly._ Soldiers using drugs can be a danger to themselves, their fellow soldiers, and their
. ‘equipment. Even drugs issued by medical facilities:can degrade reasoning abilities, blur vision, -
~cause drowsiness, and alter motor reflexes. These altered states could cause accidents. For example:
.« A soldier returning to.the rear area for supplies lost control of his vehicle on a curve and
drove into a tree. There were no skid marks to show he tried to avoid the accident. Although the
soldier was only slightly injured, the vehicle was a total loss, Earlier that morning, the soldier had
- reported to sick call and was given a decongestant for hiscold. = = . «
. 7+ A soldier was en route to turn in his vehicle' when he blacked out. His vehicle hit a street
~ sign, a fence, a fire hydrant, and two parked cars. The soldier was. taking prescribed medication.
~'Drugs issued through military medical facilities carry side effects warning labels. that may
‘state; "Do not operate equipment; use may cause drowsiness.” Users should read and comply with
these wamnings,  ~ ©~ - . B 7
. ""Soldiers who report to sick call have a responsibility to understand what is being prescribed for
them and the effects it may have on. their assigned duties. They should inform their first-line
- supervisors of the restrictions that the prescribed drug places on them. First-line supervisors should

take these restrictions seriously and never overrule limitations or allow the user-to operate
equipment. -~ ' ' ' o

While prescribed drugs ‘can cause problems, nonprescription drug use is more difficult to control
because’ the supervisor has no sick-call book to check. Users may not notify their supervisor that
they’re taking over-the-counter drugs, even those that carry wamnings, because they don’t. notice any

‘ eﬁl't‘eiqté.‘waew‘cr, notification of nonprescription over-the-counter drug use is the responsibility of the
soldier, ST L , : S

Illegal drugs are a totally different matter. The pusher places no warning labels on.the drugs,

.and users are not going to notify their supervisors. Supervisors can only rely on_their past

~ experience and knowledge of their soldiers. . . L o

. 'While extra training, reprimands, and UCMJ punishment are corrective measures after the
fact, the best countermeasure against drug-related accidents is well-informed soldiers and vigilant
first-line -supervisors. e , . o '

Ground Guides-A Safety Essential

-7 “#Most soldiers realize they need to use a ground guide--some of the time--for both ‘'wheeled
. and track vehicle operations. A look at the accident reports received at the Army Safety Center
- sadly indicates that ground guides should be used much more often than they are. .
* “General guidance i3 that ground guides are required anytime a large vehicle or track
enters an area where other vehicles and personnel are stopped to link-up, preparing a bivouac,
_and bivouacking in an assembly area. A ground guide is used in a cantonment area when a
large vehicle or track is being moved within close confines of other personnel or equipment.

Track vehicles are always guided in a cantonment or motor pool area.

" Wheeled vehicles ) - o _ o N :

.. Its not just tracked vehicles that need to use ground guides, FM 21-305 places the -
responsibility for using ground guides ‘and for passenger saféety squarely on the driver of the
wheeled vehicle. He is to see. that all passengers are on board and that restraint systems are

“secured. It is his responsibility to see that the load, whether human or material, is secure
'b:go}'é moving the vehicle. He is also required to ensure that he can maneuver his vehicle
safely. . : , : ‘ :

‘vahe driver of the 5-ton truck was being ground guided into an assembly area. The one -
- ground guide was positioned to the left-front of the vehicle to guide the vehicle from the -
‘narrow; dry dirt road to the parking area about 50 meters down the road on the right. To
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avoxd a tractor ‘coming from the opposlte direction; ‘the driver moved to_the nght sxde of the

roadway The dirt embankment gave way under the right wheels and the driver reacted by
turning the wheels to the left and accelerating. The 5-ton truck turned on its side, It -was late
‘in the day and only one ground guide: was' guiding the truck forward and from his 1 08 tron he
could not judge how far right the trutk had moved. A second ground guide positioned to th
-right rear of the truck could have prevented the truck from gettmg too close to. the edge"of the
- embankment -

~One ground gmde can be used for movmg a vehicle: forward but two or’ more ground
_-gmdes -should be used (at least one front and one rear) to ensure the driver can see the .
primary ground guide in front and the other ground gmde or guides can see all other areas
around the vehicle. Large vehicles with ‘cargoes may require three or more guides, . =
+ JThe lergeant was moving a 5-ton dump truck: I-hs passenger ‘tried to. act as ground guide
‘ »"whlle ‘gitting in' the‘passenger seat. They hit'an APC.’

. Drivers are told (FM55-30) never to move vehncles without first checkmg on both sxdes,
front and rear to ensure they can maneuver without endangering personnel or eqmpment. A
‘guide should always be posted when maneuvermg and backing a vehicle in a motor. pe
bivouac area, especially at night and in many ‘instances under blackout condition
says ground-guides ‘will be in view of the driver at all times, but it really doesn’t mean ;
passenger seat. If ground guides are not available, the driver’ will dismount and check. -
clearance before backing. The purpose of a ground guide is to move a vehicle safely--both for
the well-bemg of the people on board and for the vehlcle e : R

~Drivers : T ) T ‘
‘Drivers and ground gludes must work as a ‘team. It is the dnver’s respons:bxhty to

. Request a ground guide when any doubt exists about safely moving a vehicle.

. Always use a ground guide or gmdes in blvouac, assembly, or mamtenance areas Or
moving through dismounted troops. =~ -~

. Check completely around your vehicle befare starting it or. have your ground guide check

. Use ground guides before and during any backing operations. Smaller vehJcles, under 2
1/2 tons that have good clearance, may be backed without a_guide if you are sure you are
- cléear. It pays to get out and ‘check behind you. o

. Always use a ground guide when traveling cross-country during periods of reduced
vmbﬂlty if the tactical or training situation permits.

. When using a guide, always follow his directions. If you are unsure of his intent, stop
the vehicle immediately and wait until you understand his directions.

. Keep about 10 yards between you and:the guide. Be sureyou are far enough behmd him
to be able to stop safely should he stumble or fall.
-« If the guide goes out of your sight; stop .at once. If you are following a gulde at mght
. stop when you no longer see the light he is using to guide you.

. Do'not take signals from more than one guide. If you are backmg up, the gmde to your
front may. need help from the guide at’ the rear. If 80, ‘the front guide should relay sxgnals to
you,

. The assrstance of a gmde is especlally 1mportant ‘when ‘backing into a hlghway

Good judgment is needed to maneuver & track vehicle across a narrow bridge or through
a narrow passage. If any doubt ex:sts, request a ground gulde ThJs apphes to large ‘wheeled
vehmles as well,

. During night operations a crewman at the rear of each vehlcle with a_ handheld ﬂashhght
w1th red lens cover can prevent rear-end accidents.

. Talk with, your. ground guide. You must make sure the ground gulde knows the .

capablhtres of ‘your vehicle.and knows how td' serve as a ground guide. '

. Drivers have a responslbxhty for the safety ‘of the ground gu:des Make sure the gmdes
are not ‘working i in_the path of the vehicle. and that they are not between the vehxcle and an
object. o

roundguides s ‘
~ Ground guides are responslble for seemg that a8 wheeled or track vehicle does not mjure
anyone and that the vehlcle sustams no damage while maneuvermg




. Know all visual signals. Use standard Army signals.

. Be familiar with the vehicle you are guiding and know its capablhtxes and limitations.

. Check on both sides, front and rear before moving a vehicle. Ensure the vehxcle can be
maneuvered without endangering personnel or equipment. . o

.-Remain’ ¢lear of the:vehicle ‘path and be visible to the driver at all tlmes.‘ e e

. Never place ‘yourself between two vehicles or between a vehlcle and an obJect o

. Stay outside the path of the vehicle and at least 10 yards in front of the vehicle.

.If two or more guldes are used, know who the primary _ground guide is and pass all
mformatlon through the primary. Make sure there is' communication between guldes -

Ground guides have a ‘responsibility for the safety of the dnver .and passengers of a vehlcle
and for the equipment. They must make sure that’ no person is in the ‘path of the’ vehlele anfl
that they guide the vehicle correctly on firmi maneuver ground.

_Ground guides are a safety essential. But to be of value, they must be knowledgeable "
Theu' own life ‘and the lives ‘of their fellow ‘soldiers can depend on their knowing the
: cha;actenstxcs and limitations of the vehicle they are ground gmdmg as well as how to ground
guide ,

Prevent AMV Dniver ErmrAccldents e

, 'I‘roops weapons, and supphes have to be moved safely and ef'ﬁcnent]y for the Army to
accomphsh its mission. .
“Motor. ve}ucle drivers aré “the link between mission ob;ectwes and the matennl the Army
must have to do the job. However, lives and equipment lost in motor vehlcle accldents break ‘
_the: link“and seriously hamper the An;nys ability to perform its mission. _
Army accident records show that AMV accidents usually have more than one cause, but V
driver error is involved in almost 7 out of 10 accidents. ;
Army vehicles are built to. operate over all kinds of terrain under all types of conthtmnn
But everi e best vehncles m th orld soon become useless xf dnven unsafely or: mamtamed
, lmproperly ' o :
‘ 'AMV drivers are professionals with the required speclahzed know]edge and trammg As

auch they must strive to_elnnlnate driver errors,

¥ ‘ £ . otie way for drivers‘to do thelr Jobs B
right, especially from the standpoint of Army aafety reqmrements Flve areas need to be
rev;ewed reemphasized, and constantly kept before dnvers :

Vehlcle ‘maintenance” " - e

' Difensive driving

. Backing "

. Off-post operations

Weather

Velucle maintenance

AMV drivers are required to do a daily maintenance mspechm of their asmgned vehxcles
thls inspection, they sl ) chani
r blades, broken r8); | d*

"d‘ they should assure all compo‘ nts ‘and attachments are secure. A preoperahon
€00 ydrauhc ﬂuld tlre pressure,’ and mstruments

Defenelve dnvmg e IR ' v :

Defensive driving begms w1th the dnvers attltude The attltude of a profess:onal is-one’ of
.mdlvulual responsnbxhty for the vehlcle, the hves of passengers, the cargo, and the dnvers own
life. " R

Before starting a vehlcle, the professtonal dnver adjusts the seat and mirrors and clears
the vehicle--checks the sides, rear, ‘and:front for any obstructlon The professxonal dnver always
fastens the safety belt if the vehxcle s eqmpped with them, "

‘Speed ig the major cause of driver error-accidents. Posted speed hmnts are only one factor
when' determining correct speed. Existing road conditions, weather conditions, type of vehicle-
being driven, area of terrain, sight distance, speed of other vehicles, driver’s physlcal condition,
and- stoppmg distance must’ all be condidered to correctly’ deteriiiine: proper-speed. :

~ Maintaining control of the vehicle is a prerequisite of defensive driving. Control depends on
the vehicle's speed and the driver’s steering ability. Drivers must slow before entering curves;
stay on their side of the road, and maintain safe following distance. :

Turning at intersections reqmres the defensive driver to signal intent to turn, slow down,
check for vehicle clearance, and swing wide but not across centerline or stop lmes on near side
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-of tum Operators of trucks, especlally those mth trailers, should make mtersectr ] turns wnth _
extreme cautmn

Baclun -

g, ven when done at slow speed, ls more dangerous than going forwar .-Al
vehicles 2 1/2 s‘ or larger, vans, and all trucks with trailers are required to use groun ,
guides durmgjbackmg operations. When a ground guide isn’t available, the. professlonal driver
gets out and sees whether the rearward patch is clear. Even after such a check, backing must
be done with extreme caution, As a rule, do not. back long distances unless it is: absolutely s
necessary ‘Tt is. usually safer to turn around and cover the dnstance gomg forward :

Off-post operations R . ' PR

Most Army tactical vehicles, because of therr desrgn, are reqmred by. regulatlon to travel at
a speed slower than the posted maxlmum Professlonal dnvers are aware of tlus and malntam
proper speed. -

Following too closely, partlcularlyhm convoys, isa dangerous practice An adequate
following distance is one in 'which the driver can stop safely if the vehicle in-front of h1m
should suddenly apply brakes: Under normal driving conditions ‘on an open h:ghway, the safe
following distance for trucks, tractor. and semi-trailer combinations, or similar type vehicles, is
300 feet in the’ daytrme and 500 feet at night. However, during bad. weather and other poor o
driving ' conditions, followmg drstances should be mcreased to allow for the dnver’s lack of
vnslblllty or other hazards U e N DS SR

: Weather . B ‘ i ' . ' '

The first drops of ram are danger srgnals that tell dnvers to use. extra cautlon Ral_ o
reduces visibility, loosens grease and grime that form shppery surfaces increases bralnn SR
drstances, and. induces hydroplaning, .. :

“Snow and ice reduce tire traction even more than wet pavements When vehlcles are -
driven on packed snow or ice, they should be equipped with snow tirés. or chains. It is: essentlal
to reduce speed and maintain control to keep from skidding when: trymg to stop or tum Bad
weather conditions demand the professional driver think ahead. = -

Driver errors cause accidents, kill soldiers, and destroy vital combat eqmpment 'l"hey don’t
hav:el to happen. Following basic drmng prmclples and techmques can prevent dnver error
accidents. .

Drivers, Trmn Them And Win

If Army drivers. are not properly trained, ‘we. dont win, the next warl Year m and year out,
-analysis of accident data pomts out madequate driver traming as a major. cause of AMV -
accidents. Soldiers continue to. be- m]ured and killed because_the Army . fails. to train them in.
how to drive an Army vehicle safely in all of .the conditions that the .vehicle can be. expected to
operate. Yes, these soldiers knew how to drive in the civilian ‘world and were probably fairly.
‘good drivers, as long as they were on controlled, well-paved, and properly marked ‘highways. .
Yes, these drivers received their initial training in their AIT phase and arrived at their units
with a learner’s permit; and, of course, the chaln of command lmmedlately 1dent1ﬁed these -
. individuals -as school-tramed drivers. - . ..

Wrong! These. goldiers are as mexpenenced in: the handlmg of .an Army vehlcle as. they
;verelwhen they ﬁrst found out that Dad’s car could get them places a lot faster than thexr
icycle. . i
What has happened and become a matter of course, is.a young hard- chargmg soldler,
nght out of AIT, is assigned his first Army vehicle and told to "get it ready.”

First, mistake! The supervisor or section leader: assumes his new driver is up to par on :
every aspect of his vehicle; why of course, he’s school trained. Wrong again! -

Sure, he’s had some school trmnmg, but in the basrcs only, ‘and with limited exposure to
every phase of his’ vehxcles capablhtles What he needs now is to come under a well-structured :
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well-defined set of -standards that he must meet before he can become the driver of that
sophisticated piece of equipment. That's where that training officer or battalion S3 comes in
and identifies and requires such a program.

Too often the unit commander is told "train your drivers, but do 1t during motor stables."
Wrong again! . - L

Yes, hold that unit commander’s feet to the fire and make him allocate tlme and. resources o
toward getting his drivers trained, but have S3 set up a comprehensive driver training
program, identify very specific tasks, conditions, and-standards that suit your mission and
equipment. Cover every facet from proper maintenance procedures, driving in all ‘types of .
weather over all types of terram towmg procedures, and espemally emergency procedures
pecuhar to that vehicle, *

“The Anny has manuals on all types of driver trammg with some good mformatron in
them. There is now one manual that offers a concise, well-thought-out sequence of training
along with: excellent examples ‘of a viable trammg program that can be conducted at the ’
battalion or squadron level.‘That manual is FM 21-17, Driver: Selection, Training and. )
Supervision, Track Combat Vehi¢les:' FM 21-305, Manual for the Wheeled Vehicle Dnver, offers

the same basic information. By combining the format from FM. 21-17 with that of FM 21-305 a e

viable training program for wheeled vehicle drivers can-be developed. ‘

-The: wheeled -vehicle drivers” program becomes critical when you realize that - w1thm most
combat units the wheeled velucle drivers . are not school trained and are actually workmg in.
their secondary skill.

All this sounds. good g0 far but 1t still has to be 1mplemented camed out and most
important tested and followed up.

A Dbattalion level driver training- section is a good way to carry out: such a plan 83 gather - -
your senior experience in the unit and develop a challengmg program that glves dnver trammg L

_the’ 1mportance ‘it justly deserves. = - )
Identify time, training areas, and specific levels ‘of accompllshment before a soldner is
issued a driver's license. Give this program the highest visibility and develop'it into a major
training objective. Recognize these individuals by developing a driver's award within the. ,
battalion to signify their importance to the team effort. These drivers will be handling highly
sophisticated and expenslve equipment that wﬂl reqmre a much hlgher degree of teachmg than
has been’ administered in the past. '
For too long. the Army driver has been left to his own resources. and has managed to do a
good job; but.given that extra measure.of specrahzed trammg, that extra recognition of this
additional skill, and the confidence that he is well-trained in all. phases of combat drrvmg wrll
do more for this Army’s combat readiness posture than any other endeavor.
It's time to put the emphasis on drivers’ training and regard these soldiers as bemg the
key to the successful deployment of our units in combat. Let’s raise  the standards of trarmng
and enforce those standards 1o what you would want them to be. lf your. hfe denended on rt-- 5

because it does! Towmg Is Hazardous

Towmg wrth trailers or dlsabled veh:cles and the associated - actwrtres of connecting and
disconnecting are common day-to-day Army operations. Unfortunately, injuries and property
damage involving towing operations are also rather common.

-~ The potential for an accident, always present in vehicle operations, is significantly .

: mcreased when towing is involved, The presence of the towed load magnifies all- the SR
dlf’ﬁculhes encountered durmg dnvmg, especlally in emergency. sltuatrons o EEE

Drlvmg with trailers S ' ' ' - ‘
FM 65-30: Army Motor Transport Units and Operatrons states in chapter 9: "Operators
wrll be tested on appropriate:truck:trailer or truck-tractor semitrailer combinations when -
required to tow trailers. The operator -must complete: the prescribed training and tests and _
must -qualify in accordance with the pertinent regulahons Quallﬁcatlon to tow trallers wr]l o
be 80 noted on hoth' DA Form 348 and SF 46." .-
Accident reports indicate that some drivers are bemg assrgned to towmg missions w1th

inadequate: trammg or, in .some cases, no trammg at all. This lack of adequate training is .-~ +'* -

costing dearly in personnel time lost and equipment downtime. Some FY 01 examples:

", The soldier was driving:an M35A2 2 1/2:ton truck towing an M103A3 mobile kitchen .
trarler He was driving too fast and lost control of the truck. The truck and trailer left the: . T
l(o:c(l\ and ‘the trailer rolled onto 1ts slde, resultmg m total destructlon of the $12;365" mobrle e

itchen. - e

- Keeping- speed down ‘is cntrcal Thls is the ﬁrst'p‘rinc)ple all towmg tralmng must )
emphasrze Operatmg a sgingle vehicle, it is sometimes possible. to regain control after losmg
it, but with a trailer in tow, forget it! The operator never really had control over that piece
of equipment anyway, except insofar as it would tend to follow its leader as long as they
were moving at a relatively slow, even speed.

. The generator set and several cans of fuel were in a trailer being towed by a 5-ton
truck. One of the fuel cans came loose from its mount and fell over, leaking fuel into the
. bed of the trailer. The generator then began to crank spontaneously due to an electrical’
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short. The electncal short ignited the spilled fuel, and the overturned fuel can exploded

;olllgsv:d shortly by explosnon of the other fuel cans on the trmler Total damage cost. was:
Follow prescribed procedures carefully Towmg provides enough hazards in and of itself,

without the dangers added by failure to follow procedures Operators must be sure fuel cans

‘and other cargo are properly secured. Doing it rlght is always the safest and most efﬁclent
way. ‘ _ . : :

Tow1ng with wrecker or towbar '

As stated in FM 21-305: Manual for the Wheeled Vehlcle Operator when towmg a vehlcle,
proceed slowly at 5 to 10 mph because the towed vehicle will skid on turns at hlgher speeds. -
In addition, drivers-need to.know the towing capacity of the equipment they are using::

. The soldier was towing one M936 5-ton wrecker with another. The towbar broke because
the welght of an empty M936 exceeds the wrecker's maximum towing capacity. The. towed

vehlcle, held only by the safety chain, began to veer back ‘and forth: and struck a lxght pole,
causing $900 damage.

Towing with field expedients (cables) - - :
The soldier was tasked. to recover a disabled M109 shop van. He used an’ M813 5-ton
truck for the mission but failed to use a towbar. As a result when the truck stopped the shop '
van ran into its rear, causing $1,150 damage : '
The 5- to 10—mph speed prescribed in FM-21-305 for towmg vehrcles is especially cruclal '
when a towbar is not being used. In addition, make sure there is-a driver in every towed
vehrcle unless rt is bemg towed by a wrecker : B

Connectlng and disconnecting : o o

If the hazards of over-the-road towing would make a long list, so would problems occumng
during_the connectmg and disconnecting process. Accident reports are filed on a regular basis
on personnel who have had a hand, foot, or leg mjured while hookmg up or detaching a- traller.
Some recent examples: .

. Two soldiers unhooked a full water trailer from the back of a2 1/2-ton truck without
first lowenng the front support-leg. When the tow pintle of the trailer cleared the hitch on the
truck, the'trmler craghed to the ground. The tow pintle landed on one soldier’s foot, breaking -
two toes.

. The NCO was assisting other soldiers in hooking up a generator trailer.to an M813A1
truck. While the vehicle was being backed up to the trailer, the NCO noticed that the. towmg
pintle was closed and reached to open it. His hand was crushed between the two pleces of
equipment.

Towmg connection and d:sconnectlon requn'es training. and supervxslon-—and some common
sense. Just as drivers must have special training for towing, part:clpants in the hookup process
need to be taught how to do it right. Learning by trial and error is far too painful,

Severe, and sometimes fatal, injuries occur when personnel posxtlon themselves between ,
the towing vehicle and the towed vehicle or trailer: B

. Three soldiers were assigned to disconnect a 2 1/2-ton truck from the recovery wrecker
'When the wrecker assistant driver set the parking brake, he failed to set enough tension, and,
for a chock, he used a rock not large enough for the job. One ‘soldier stepped between the two
vehicles to lift the towbar. As the wrecker driver pulled his ‘vehicle forward, the towbar was
released and the 2 1/2-ton truck rolled forward, pinning' the soldner against the wrecker and
causing a pelvic fracture,

. Three soldiers were trying to remove a towbar connecting two B-ton trucks. The vehicles
were positioned on a 2-degree grade, which wedged the towbar, making it difficult to rémove
from the towing .vehicle. The bar was removed from the right side.of the towed vehicle, after
which the towing vehicle was backed to allow. play in the left side. The pintle bar was then
released and the towbar disconnected. The towed vehicle began to roll forward, and two of the
goldiers attempted to stop 1t by hand. It kept rollmg One soldier Jumped out of the way,




warning the other to jump also The other soldier did not move fast enough and was fatally
crushed between the two vehicles. ;

There are four rules for connecting or disconnecting a towbar:

1. Perform the operation on as level a surface as possible.

~ 2. Be sure the disabled vehicle’s parking brake is fully set and operative.

3. Chock the disabled vehicle's wheels with real chock blocks.

4. Stay out from between the two vehicles as much as possible.

Except when there is a good reason why these rules cannot be followed, they should all be
followed every time. Additional guidance on towbar safety can be found in apphcable vehicle
operator's manuals and in TM 9-4910-593-12&P: Operator’s and Orgamzatlonal Mamtenance :
Manual for Towbar, Motor Vehicle. '

Traller Towmg Preparatxon and Procedures

The top five causes for trailer ~ towin acc1dents :

1. No PMCS before use. € are:

2. Failure to secure loads.

3. Overloading.

4. Excessive speed for condltlons

. B. No.ground guides or improper use of ground guides. .

‘In some cases, several of these factors combmed to cause an accident. For example--

. After completing a field training exercise, two NCOs were told to recover and wash a
DSK dozer. They selected an M123A1C tractor with an M870 trailer attached for the mission
without performing PMCS or getting the vehicle dispatched. If they had completed PMCS, they
would have discovered that the trailer had no brakes. All went well until the return trip 'with
the load. Whilé traveling down a 5-percent grade, the driver allowed the vehicle to exceed safe
speed, and he lost control and wrecked The driver was killed, and his assistant driver was
hospitalized for 8 weeks.

" The accident mvestrgahon determined that the NCOs had violated several important
procedures that resulted in the tragedy: _

. No PMCS was conducted.

" The vehicle was not dispatched.

. The trailer was overloaded by 4,500 pounds. o

. The driver exceeded the speed limit and maximum rpm recommended for the velncle

. 'The load was not secured properly on the trailer.

This accident, which involved four of the top five accxdent causes, could have been
prevented if procedures had been followed. -

FM 55-30: Army Motor Transport Units and Operations, appendix I, gives a good and
simple checklist for inspection of trailers. In addition, each trailer TM outlmes specific
procedures. Chapter 10 of FM 55-30 also gives detalled instructions ‘on how to Secure Cargo.
Following is a summary of these instructions: -

The vehicle driver is responsible for ensuring that the load on his vehicle i is safe. While -
the shipper normally loads the cargo, the driver must ensure it ls loaded’ properly The dnver
must know-- ,

. How much weight his vehicle can carry

. How much weight can be put on each axle.

. Where the center of gravnty is for different loads.

. Payload capacity.

. How to distribute loads on vehicles.

. How to secure the load. -

See FM 55-30 for further information.
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POV accidents—the Army’s biggest killer

_-Year after year, . accidents in privately owned:vehicles take
more-soldiers' - lives than:all other Army accident activities.: 1In
fact, ﬂa}rso1dier is killed every. 33 .hours and another .is injured
every 5-hours in POV accidents. Most POV accidents; ‘injuries, and
deaths lnvolve at least- ‘one of : the follow1ng dangerous behaviors.

*V-Drlnklng and dr1v1ng
*. Speedlng

* . Not. using seatbelts
* Fatigue :

Drinking and Driving:

* . Not everyone heeds the message that drinking and . driving . are
out, - TV  and radio commercials, billboards, and magazines are
telling the nation that the tolerant attitude. toward drinking ' and
driving -is-a thlng of the past. . States. have raised. the drinking
age to. 21 and have beefed-up. enforcement laws. . Stlff penalties.
are mandatory in most states. The Army s crackdown on drinking
and driv1ng parallels and mandates -an immediate, . automatic. l1-year
suspension of on-post driving privileges for refusing to take a
blood-alcohol test when apprehended for: DUI. -

A letter of reprlmand signed by a general. offlcer will be
placed in the records of soldiers convicted of drunk dr1v1ng on or

off. post, and of soldlers who refuse to take. ~blood-aleohol
test - No promotlon board local or HQDA, will- look with favor on
soldiers.  who have such a letter in their files.  Anyone caught

;dr1v1ng on post while thelr driving privileges are : suspended or
-revoked, W1ll lose post driving pr1v1leges for 5 years '

_Speed

ok JvArmy ~accident records show that in most fatal,auto accidents
the driver ' is speeding. This includes not only exceeding the
posted speed limit, but also driving too fast for road and weather
conditions., The posted speed isn't necessarily the safe speed.
Road and weather, time of day, and the amount and type of traffic
all have an effect on safe speed. Slower speeds give drivers more
time to react, and the lower the speed, the lower the crash forces
in case a crash can't be avoided.



Seatbelts not used:

* Too often, soldiers and their families die because they do not
‘wear seatbelts. ‘The myths they use as excuses for not wearing
seatbelts " are’ Just that - myths. -~ At least half of the " soldlersi
killed in car wrecks last year would still be alive today if  they
had used their safety belts.:  More people are killed from belng*
thrown around inside the car or being thrown out from the" ¢rash.
- In fact, the chances of being killed are 30 times greater if a
person -is: thrown out of the car. Accident records 'show that'
soldiers wearing safety belts are 70 percent less llkely to ‘be
killed or seriously hurt than unbelted drivers. Shoulder- lap belt;
combinations reduce the chance of injury up to 90 percent. ' '

Faﬁigue:

* Fatigque is a dangerous'adversary.ff’Many éoldiefs tfy; tdf

overcome it by ignoring it, by pushing themselves just. a little
- farther. This overconfidence is the crack that allows fatlgue to

let the head nod, to close the eyes for a second, just long. enough’
to cause an ac01dent. Fatigued drivers are dangerous drlvers o

POV ACC1dent Preventlon'

* Information and education programs are the heart of POV®
accident prevention. Interest, accountablllty, and direction” are
vital elements. You, not the other guy, must set the’ example as-
well as  .instruct your fellow ~soldiers - on POV ‘accident
countermeasures. S o E '
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Drunk Driving Accident Prevention ldeas

he following is a listing of good ideas that

may assist in unit drunk dnvmg preventlon .

programs.

“ *A new twist on the des1gnated driver idea— “

use the buddy system for plann_ed festivities.
The designated driver signs a "Friends don’t let
fnends drive drunk” card and his buddy signs a
"no hassle" pledge to give up his car keys when
his buddy says he’s had too much.

_*Require unit soldiers going on leave to sign
- no-drunk-driving contracts. They proniise that
they’ll make alternative transportation arrange-
‘ments before attending a function where alcohol
will be served.

Distribute red ribbons to all soldlers and
have them tie the ribbons on their car keys.

This serves as a reminder not to drink and drive.

*Holda contestf for the "most fun" or "most
entertaining” non-aleoholic unit holiday fes-
tivities to de-glamorize alcohol and promote the
idea that real soldiers don’t have to drmk to
have fun.

*Provide breathalyzer tests on-swe W1th no

UCMJ action as an educational and awareness

“tool to prevent accidents. -

*Demonstrate leader concern for off-duty

- safety by having officers and NCOs visit com-

munity hot spots—places known to be fre-
quented by their soldiers.
¢ Conduct a mock memorial service before the

~ holiday leave period emphasizing that fes-

tivities should be memorable, NOT memorial.

*Have soldiers sign and carry pledge cards
promising to call unit leaders when they have
had too much to drink. Some leaders attach
quarters to these cards for the phone calls.

*With assistance from Alcohol and Drug per-
sonnel, train supervisors to spot the early warn-
ing signs of potential drug/alcohol abusers.

¢ Coordinate with club managers to serve
"designated drivers" free non-alcoholic
beverages all evening. Designated driver but-
tons should be dlstnbuted as drivers come
‘through the door. .

¢ Initiate a trip plan rev1ew for soldiers plan-
ning holiday travel.

o Drmk Chart :
Number of Drinks in One Hour

Approxmate Blood Alcohol Content (BAC)

| Body Weight by Pounds aTATI
DR'NKS 100 120 140 160 180 200 220 240 STATUS
Oné._,ﬁ;ﬁj,, 1[04 .03 03 .02 02 .02 .ozv 02 | Rmisky
Drink. | 2[ .08 .06 05 05].04 04 03 03|
1oz.of | 3| .11[.09 08 .07 .06 .06 .05 .05|
100proof | 4| 45 12 11].09 .08 .08 .07 .06 | -
| 4|5 12 11].09 08 08 .07 .06 | oycen
U, | 5| .19 16 13 42 11].09 09 .08
beir, 6/ .23 19 .16 .14 13 11 .10 |.09
or 4 oz. qa.
afiGe 7| 26 22 19 .16 .15 .13 .12 .11
table 8| 30 25 21 19 147 15 14 .13 )
wine. 9| .34 28 24 21 19 147 .15 .14
10 .38 31 27 23 21 19 .17 .16

Alcohol leaves the body at approximately 3/4 oz. per hour. The illegal BAC in most states is 0.10.
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DUlis risky business

he three bi ggest nsks of dnvmg under the
influence are—

Risk of an accident. You already know that
your safety and the safety of others is at stake if
you drink and drive. By .04 percent BAC, you
have increased the driving risk, By .10 percent
BAC, legally DUI in all states, your chances of
an acc1dent are at.least six tlmes greater than
when sober. .

Risk of an arrest. Police officers realize the
seriousness of drinking and driving and enforce-

ment has changed greatly.. Conslderable effort is

being made to keep drunk drivers off the road.

Arrests for. DUT have doubled dunng the past.
five years. The drinking driver is being treated
as a major highway safety problem

Risk of inconvenience. Driving a car.-makes
things convenient. If you lose your license due
to DUI, activities that were possible may be out
of your rea_ch. In some cases, having a.driver’s
license is a necessity for employment. Losmg
your license. may result in losing your

livelihood. -

Alcohol and behawor

hen alcohol reaches the brain it affects the

way people behave. The effects are present
with one drink. When.the drinker has trouble
tatking or walking, it is not because the muscles
controlling speech and movement are impaired,

bhut because the control center———the brain—is af- -
fected. The first area of the brain affected con--"::

trols social inhibitions and other things that we .
learn. Eventually, alcohol affects all behavmls :
and body processes. E

Here’s how the amount of alcohol consumed in

one hour will affect the average 160- to:180-
pound person:

One beer (BAC .01-.02 percent). Inhibitions' =t

are lessened; judgment begins to be affected.

Two beers (BAC .03-.04 percent) Reactlon .|

 time is slower; dnnker appears relaxed
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and fi lendly
Three beers (BAC .05-.06 percent). Judg-

“ment is not sound; reasoning less reliable.
- ‘Drinker will not be thinking clearly and may do
- or say things that are rude and unreasonable.

Four beers (BAC .08-.09 percent) Hearing,

_ ,':speech vision, and balance are affected.”

Five beers (BAC .10-.11 percent.) Most be-
haviors are affected: Body parts seem to-not -
work together; performing any task with hands
is difficult; walkmg without stumbling is dif-
ficult:

Ir d!‘lllklllg continues until BAC reaches about
.30 percent—about 11 beers—a coma or deep

-sleep is not unusual. If BAC reaches .50 per-

cent, a deep coma and death can occur. W
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Pre-Trlp Safety Checklist

his checkhst is designed to assist commanders and other leaders in hneﬁng personnel before
departure for PCS TDY, or hohday leave

Date of session:_

Name/Rank , —
Destmatlon BRI f o -~ _____Estimated miles:
Date of departure | R : Return:

Ant101pated weather condltlons

L Is the velncle in safe operatmg oondmon? _

'I&res + YesQ " NoQ
o Brakes o Yesd  NoQ
““Engine - ~ YesQ “ NoQ
- Lights - Yes - NoQ |
 Fluid levels Yesd NoQ
“Battery = YesQ -NoQ
Firstaidkit =~ YesQ NoQ
Other

2. Are departure and arrival tlmes appropnate to preclude speedmg, fatlgue, unexpected delays, bad
weather? . Yes 0 NoOQ ‘

3. Are travel routes planned in advance? Yes o ‘: No Q

4Is the driver prepared for emergencles"  YesO NoOQO
_Extra money/major credit card * - YesQ  NoQ
" “Emergency road semce contract o YesQ  NoQ -
- Blankets. ‘ v ""Yes@ NoQ -
. Cold weathergear == =~ 7 Yesd NoQ o
Extra food/water YesQ NoQ -
" Tirechains o B YesQ NoQ

Shovel/sand for added tractlon on snow/1ce : Yes Q -No Q-
5. Is there someone the driver can call and check with penodlcally on departure and return?- (ThlS
. helps to ensure rest stops are taken and that help wﬂl be on the way in case of an emergency)
Yes O No Q- .

6. Does the planned trip mclude t1me for meals and rest stops" (Dnvers should plan for-at least a
ten-minute rest stop every two hours ) ~ YesQ No Q

7. Is the number of hours allotted sufﬁclent for mlleage‘? (The Army* permlts 350 mlles per day for
PCS or TDY travel. Off duty dnvers should plan on no more than 8 hours on the road per day)
Yes D No a

8. Has the dnver been mformed that safe dnvmg takes precedence over all travel schedules?
Yes QO No a . :

9. Does the- d.nver know that safety helt use is mandatory'? Yesd NoOQO
10, Has the drlver been advised of the consequences of drinking and driving? YesQ NoQ

11. Has the driver been informed of the procedures to follow to avoid lhurrying in case of an emergen-
¢y or unscheduled delay? (It’s better to return late thannot atall) YesQ  NoQ
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What s avallable and how togetit

ke followmg is‘a list'of films and videos on

drinking and driving. These films are avail-.
able through your local trammg and
-audiovisual library or TASC.:

How Much is Too Much? 707516DA, TVT 20-
6375, 11 minutes. A doctor talks about the ef-
fect of alcohol on the decision-making process
and visually demonstrates how much alcohol it
takes to adversely affect the ability of most
people to drive.

DUI—Don’t Drive, 707517DA, TVT 20-6376,
15 minutes. Nine soldiers volunteer to par-
ticipate in a DUI test program. Each is trained
by Texas State Troopers to drive a precision
driving course. The participants then are asked
to consume measured amounts of alcohol in a-
party setting and then drive the course again.
Post-test interviews reveal the participants’ per-
ceptions of their ability to dnve under the in- -
fluence of alcohol.

The $7,000 Drink, 706303DA, TVT 20—6373

19 minutes. Two soldlers talk about (and visual-
ly recreate) the personal, professional, and -
financial impact of receivi_ng a traffic ticket for
driving while intoxicated.

Consequences, 706304DA, TVT 20-6374, 18
minutes. A young soldier goes toa promotlon

- party, drinks too much;.and is involved in a traf-
fic accident in which hlS close friend is killed. -
The story shows the personal, professional, and
legal (civil and UCMJ) consequences ex-
penenced by all 1nvolved C

’Soclal Drmkmg—Fun and Fatal, 69343DA,
MF 20-5999, 13 minutes. This film shows how...

beer and other-alcoholic drinks impair judg- .

ment, slow reflexes, and reduce vision enough
to make the difference between safe driving and
acc1dents i
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Drlvmg and Drmkmg, 102434DA 25
minutes, 16 mm only. How alcohol physically
affects the human body, how it affects driving,

_the magnitude of drinking and driving

problems, and how the driver can minimize the

probability of a drinking and dnvmg accident.

The Party’s Over, 50434, AFIF 393, 20
minutes. Based on a true incident, this film
portrays-a father’s grief resulting‘ from a drunk
driving accident. Before going home to his son’s
Halloween party, he stopped after work to have
afew beers. Those few beers turned into too
many, and then he decided to drive home. The
Halloween party was over and ‘unfortunately,
the father never saw his’ son, who ‘was wa1t1ng
for him in the driveway. .. :

"l Under: the Influence, 406024DD AFIF 294,

28 minutes. Thirty volunteers; all w1th above
average tolerance to alcohol, participated in this
motion. picture on the eﬁ'ects of social drinking

“on everyday driving skills. This police-super-

vised experiment shows the participants driv-
ing a special test course sober and then driving
the same course after drinking enough liquor to
bring their blood-alcohol content up to .10. The
volunteers were not professional drivers and
came from a broad cross-section. of society, all
from different age, ethnic, financial, and occupa-
tional groups. The expenment shows that they
all have one thing in common—they can’t drive

safely after drinking alcohol.

The Uniform Code of Military Justice, Part

II, 701609DA, TVT 27-6338, 35 minutes. A
newspaper editor orders a story follow-up be-

- cause he questions the justice involved in a

soldier’s death. Of the three men 1mp11cated
one was imprisoned, one was given extra duty

. as punishment, and the other got off free. This

film explains trial by court martial procedures,

- representation by a mlhtary defense counsel,

and the differences in civilian and m1htary
prosecutlon |
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"[lExces51ve“speed.

TWO-WHEELED DEATHS MOUNT
_ CAUSES REMAIN THE SAME

The' reasons for motorcycle deaths remain the same year after

,year, alcohol 1nexperlence,vexce531ve speed and fallure to wear
a helmet.,v, . _ . s

Alcohol-

Drlnklng before rldlng a motorcycle is a b1g risk. -Many
,blkers believe they can have a few drinks without:-affecting their

frldlng 'skills. . But even at moderately-low levels, alcohol can
affect alertness, “vision, coordlnatlon,j and ablllty to react

_SklllS that are cr1t1ca1 to safe motorcycllng
uInexperlence:

Most motorcycllsts are self- taught, or 1earn from a family
member or friend. They do not learn acc1dent av01dance .skills

‘such as proper braklng and’ countersteering.

Cyclists involved in accidents have an average of 1.9° seconds
to complete their accident-avoidance maneuver once they recognize

~the- danger.. Good scanning techniques give cycllsts more time to

recognlze danger, react-to it, and make the right ‘evasive -move. -
Rider. tra1n1ng courses. are the qulckest and easiest way for

: CYCllStS to gain ‘experience. . These -courseés teach riding skills,
-and accident- avoidance technlques.-~ They equip the - ‘rider - w1th

knowledge to defend himself from many of ‘the roads dangers.ih

* Speedlng, according to'fﬁe}Motoroytlé'Safety'\Foﬁndatfon,':is

:_the. motorcycllst S . .most  common traffic violation.  It- a

“‘hat can” 1ead to death Cyclists are bound by the same
- Additionally, weather and road
Ane determlnlng a- motorcycle s safe speed

U

blast that ‘can cause; earlng dlf » : ulnzlng or tearlng
They ‘'should be securely fastened i tlng the head snugly, ‘and
prov1d1ng ‘maximum - perlpheral vision.: 'Helmets that ‘meet . ‘Snell
Memorial “Foundation;: “Departmen of . Transportatloniz(DOT), or

" American Standards Instltute-rrequlrements, offer - the - most

protection. The DOT standard applies in most states.
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Either goggles or a face
protection. A face

helmet, .shatterprdof,

must - be securely fastened to the helmet.
Safety Comniision (VESC) has established standards for goggles ,
Motorcyclists should look for the VESC' seal when’.,

face shields.
they buy a face shield.

A heavy jacket, gloves,
abrasions.
improve: their: grip.
operate . the hand controls.

reinforced toes offer good. protectlon
to others by wearing bright yellow ‘or orange
tape on helmets and clothing helps them to be

visible
vests. Reflective
-seen at night.

shield
" shield should be securely fastened. to
and free from distortion.

pants,
, nghtweight leather gloves protect. CYCllStS
‘Heavy..or ‘bulky. gloves reduce. their ablllty to
+Boots. with heels,

‘can provide -vital eye
the
Goggles, too,
- The Vehicle . Equipment

~and .-

and boots reduce moét cOmmon
hands and

heavy soles,. and
Motorcycl1sts can be’ more
Jackets or

Motorcycle riding requires both skill and knowledge of spec1al

techniques and -

Rider training taken before licensing and

.conditions vital to safe motorcylce

operation..

;in-traffic motorcycle

use, could benefit both soldlers and. the Army in helplng to reduce

aCC1dents.

Motorcycle regulatlon remlnder

' R 385-55 makes it clear that all soldlers :
1 and civilians working on Army installa-

tions have no choice to make about
motorcycle-or moped safely. It requires the .
~ following; -
_ ® Drivers mll satlsfactonly complete an
Army motorcycle safety course. -
] Headhghts must be on at all times.

® Two rearview mirrors are reqmred oneon |

each side.
L] Rlders w111 not use headphones or ear-

phones whlle dnvmg :
® Riders will wear an approved and properly
fastened helmet. The helmet will meet Depart-

| ment of 'I\*ansportatlon (DOT) construchon

Btandards

‘ ‘m Riders will wear pl oper protectwe equlp-
ment This mcludes eye protection such as

clear goggles or a face shield attached to the
helmet (a wmdshleld or fairing i is not eye
protection). Riders will also wear full-fingered

- gloves, long trousers, long-sleeved shiris or

jackets, hlgh visibility garments (bnght

“colored for day, reflective for night), and -
' '.leather boots or over-the-ankle shoes, -

~Soldiers must comp]y with these require-
ments at all times, on or off duty, on or off
. post; cmhans will comply with the regulation
“while on post or while on government busi-

) | ness.on or,off the installation, The regulation

covers government-owned motorcycles and

1 mopeds as well as pnvately owned ones, W
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Reconstructlon of a crash

hlS 18 the slow-motlon split second reconstructmn of what happens when an unbelted dmver
crashes into a solid, 1mm0vab1e tree at 55 mph. . ,

~ One-tenth of a second. The front
bumper and chrome “frosting” of the
grillwork collapse. Slivers of steel
penetrate the tree to a depth of 12
inches-or more.
Two-tenths of a second. The hood
crumbles as it rises, smashing into
the windshield. Spinning rear wheels
leave the ground.-The front fenders
: come into contact with the tree, forc-
ing the rear pans out over the front door. The heavy structural members of the car begin to act as
a brake on the terrific forward momentum of the 2'/2-ton car. But the driver’s body continues to move
forward at the vehicle’s original speed—20 times the normal force of gravity; his body welghs ap-
proximately 3,200 pounds. His legs, ramrod straight, snap at the knee joints.

Three-tenths of a second. The driver’s body is now off the seat, torso upright, broken knees press-
ing against the dashboard. The plastic and. steel frame of the steering wheel begins to bend under
his terrible death grip. His head is now near the sun visor, his chest above the steering column.

Four-tenths of a second. The car’s front 24 inches have been demolished, but the rear end is still

traveling at an estimated speed of 35 mph. The body of the driver is still traveling 55'mph. The rear

end.of the car, like a bucking horse, rises high enough to scrape bark off low branches.
Five-tenths of a second. The driver's near-frozen hands bend the steering column into an almost
vertical posmon The force of gravnty crushes his chest against the steering wheel, rupturing anenes
Blood spurts into his lungs.
Six-tenths of a second. The drivet's
~ feet are ripped from his shoes. The
, j,brake pedal shears off at the floor
' boards. The chassis bends in the
~ middle; shearing body bolts. The
~driver's head smashes into the
windshield. The rear of the car -
begins its downward. fall, spinning
wheels digging into the ground AT
Seven-tenths of a second. The en-
 tire writhing body of the car is forced
~out of shape. nges tear, doors
~ spring open. In one last convulsion,
the seat rams forward, pinning the
* driver against-the cruel steel of the
steering shaft. Blood leaps from his
mouth; shock has frozen his heart
The driver is now dead. -
Elapsed time: only seven-tenths of
a second.

At least it’s not a long time to sutfer.
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Space Heater Hazards

Review of 136 recent accidents inveolving space heaters (M1941
type I, solid fuel, NSN 4520-00-257-4877; M1941. type II, solid fuel
or liquid fuel, NSN 4520-00-927-4214; and M1950, yukan,, SOlld or
liquid fuel, NSN 4520-00-287~3353) identified‘three major causes,
all of whichrare predictable and preventable:

Unlicensed operators _
“Failure to follow procedures
Inadequate preventive maintenance

Unlicensed Operators

AR 600-55, chapter 6, paragraph 6-1, requires that space-heater
operators be licensed. - Mistakes by untrained, unlicensed operators
are a major cause of  space-heater accidents.. Common mistakes
include the following: e e L

* - Pouring fuel directly into burners before - operation.  The
-+ resulting bulldup and  vapor «concentration can’ cause an
jexp1051on S B
*  Turning the carburetor up too high. This causes the - space
-~ heater to overheat. = . = - : -
% 7. Improper reassembly of the space heater after .cleaning. This

mistake can’ allow fuel leaks which too oﬁggn-causeffires.

Commanders should 'ensﬂté'tﬁat“éll'pérsohhel who operate space
heaters are trained 1AW AR 600-55. They should prohibit unlicensed
personnel ' from operating or performing maintenance on any space
heater. . : L o

Failure to Follow Prbcéaﬁres"

Accidents resultlng from operators fallure to follow procedures
in TM 10-4500- 200~13 - are responsible- for the majority of space
heater a001dents - Using, ‘by- -the-= book procedures would prevent the
follow1ng common mlstakes :

* -.USlng gasol1ne as a- starter fluld Wlth wood or coal in space

. heaters designed for solid fuel.

*. - Allowing exce551ve fuel_ buildup in the heater before

~ - lighting it. ' _

*x Rellghtlng a space heater that is still hot from previous
‘use.

* Using the wrong type of fuel or mixing different types of

- fuel (for example, diesel and gasoline).

*  Improper lighting for example, standing over the heater and
lighting fuel through the top opening instead of wusing a
wick through the access port at the base.

Commanders and supervisors should enforce procedures, safety
precautions, and warnings in the TM.
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Inadequate Preventive Maintenahce

Space-heater accidents: that occur due to lack of maintenance and
cleanlng of equipment are the dxrect result of 1nadequate
supervision at the first-line supervisor level . The primary causes
of these acc1dents .are: _ B o .

* Leaking fuel lines caused by cracks or cross- threaded brass
fittings. '
* Faulty carburetors that: leak or cannot be adjusted

Flrst line superv1sors should ensure that soldlers 1nspect test
and perform space-heater maintenance on a regular ba51s, not just
when the unit goes to the field. They should also require sold1ers
to completely clean. operatlng space heaters dally and follow Jup by
1nspect10n : o . . :




Cold Weather Injuries ‘

Cold 1n3ur1es are . w1nter s greatest danger. A Soldlers in combat "

umts suffer more- cold sinjuries than those in” combat ‘support ‘and

combat service units. .. .

oow A isoldier -is more likely to be injured if’ he is often ‘in- contact
f.:;with the ground ‘or if he 'is immobile for long periods = “such “as when
riding in’'a crowded APC.  He is vulnerable if he sStands in' water in a
‘foxhole, if he is kept out in the cold for. days without warmmg, and
if “he -lacks the chance ‘to attend- to his' personal “hygiene. * His "

”*;vulnerablllty goes'up with fear, fatigue, dehydratlon, and poor
' nutr1tlon.

People who have suffered a” cold inJury have‘a- hlgher—than-normal :

.risk of suffering another. They-are unlikely to:be injured .in"the <
.. same. location on thelr body, but their overall. suscept1b111ty is
' :'hlgher.

- -Colad- 1n3ur1es are preventable, -and preventlon is a command
responsibility. Soldiers must be" taught how to - protect themselves
agamst cold- inJur1es. R o R

Frostbite

Frostblte is: the most common:. cold injury. - It occurs at
v temperatures of free21ng and below.: ".The most vulnerable parts of the
:.’body are the face, fingers .and  toes.

The first sign of frostbite is usually an; uncomfortable feeling of
coldness followed by: numbness. There may be a tingling, stinging, or
aching feeling - even a cramping pain. The skin of the affected area

turns red at first, and later becomes pale gray or waxy white.
= wovImmediate - action: can stop frostbite. ».If the. .cheeks are
frostbitten, cover them with warm hands :until the pain returns... Place

i -frostbitten fingérs, ‘uncovered, under the armpit or on the belly, next
2 :to the:skin. =~ Place bared, frostbitten feet against the: belly of a

companlon, under the clothing.

It's easier to prevent frostbite than to cure it. Wearlng a
~ ‘properly fitting:‘uniform, “keeping::socks and clothing dry, and
protecting oneself from the chilling effects of wind can ‘prevent
frostbite. Routine exercise of the:face, fingers, and toes keeps them
warm. Use the buddy system, pair soldlers off so they can.-watch each
other for signs of frostbite. . H

.- Remember, frostbite hurts, and when skm starts to thaw, it hurts
some more. c . : G , .



Trenchfoot

The feet seem to be espec1a11y susceptlble to cold injury. Feet
perspire more and are generally less well ventilated than other parts
of the- body. They need special care to keep.them warm and dry. ,

- Yrenchfoot :is 'a, cold 1injury resu1t1ng from a cold,  damp
env1ronment It has a combination of causes," including legs .and feet
-maintained  in one position too:long, prolonged: standlng in- water, or
‘having - wet . feet for hours ~while the- temperature is . Just above
freezmg. s

In - the early .stages of trenchfoot, the feet and toes are: pale,
numb, and stiff. Walking becomes difficult. In later. stages, the:
feet and toes  become  red, swollen, and warm. In cases: of extzeme
1njury, the flesh dies, and amputation may become necessary. '

.The best way to prevent trenchfoot-is to:keep the feet dry -and

- warm. -Every soldier should have extra socks in his possession so that

he .can ‘change socks at least twice daily. Whenever feet get wet, they
should be dried as soon as possible and dry socks put on.. :Each:time
he ' changes his: socks, the: soldier should massage his feet.: Also, he
should wipe the inside of his boots as dry as possible. = -

Tight boots or socks should be avoided:.as. they restrict. blood
circulation and make the feet feel cold and can lead to free21ng. For
the same reasons, avoid lacing footgear tightly.

Exercise the feet. Stamping the feet, double-timing a few steps
back ‘and forth, and flexing and wiggling:the toes inside the boots all
require muscular. action, produce. heat, and. help. keep. feet warm.: -

Trenchfoot is a cold weather 1njury that can dlsable a soldier,
but it can be prevented. :

‘Fatlgue

Tired soldlers have -a greater chance of ‘cold injury. because they
-tend to forget:to do the things that Keep them warm: -Both mental and
‘physical: weariness "contributes to: apathy, ‘which leads to :cold

injuries. ' To fight fatigue, soldiers must nake the hour51of'51eep
count by - DR SRR

0 Puttlng as much 1nsulat10n under the1r sleeplng bags as
~ p0551b1e.
- o] Sleeping: in- as 11tt1e clothlng as p0551b1e and never in wet
clothing. : :

o Never sleeping w1th thelr boots on. : . :

- 0 - ‘Taking a piece of candy into ‘their sleeping bag so, 1f they

wake up cold, they can produce heat by eating the snack.

0 Keeping their bags dry.
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Protective clothing

Properly wearing cold weather clothing goes a long way toward
.preventing cold injuries. Army cold weather gear is designed on the
layer principle; loose clothing . .worn_ in layers - gives “maximum
"insulating airspace to retain body heat. And ventilation, the Pprocess
of cooling off slowly, is much easier when loose, layered garments can
..be. removed one at a time,

’ Hands ‘should be well. protected A good rule for soldlers to
follow is to never use bare hands if the Job can be done wearing -
gloves, and never use gloves if it can be done wearing mittens. . The
blood supply to the fingers runs up one side of the fingers to touch
-.and help heat each other. . ..

.. “An uncovered head and’ neck lose heat up to 10 times faster than
- any’, other area of the body. The pile cap conserves heat and protects
the ears. A scarf gives added protection’ against the cold.

' The_feet are the hardest part of the body to keep warm and dry.
'Combat poots and buckleé overshoes provide good protection, but it
takes more- than that. Leaders must ‘inspect personnel to ensure socks :
are. changed regularly ‘and proper foot care is practiced.
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Cold Weather Threats - Hypot_hermia and Deﬁydrétfon AR

Hypothermia and: dehydratmn are tw1n threats - in cold “weather
‘ 1operat1ons.; Many leaders and sold1ers who are ‘quick to: recognize
_ symptoms of ' frostbite' ‘do not know much ‘about ™~ hypothermia ‘or “cold

" weather “dehydration. ‘They do ‘not consider themselves potential

~victims because ‘they are prepared for the cold. ‘“But even soldiers
prepared for cold can fall vict1m to hypothermia or dehydration. ;

) *";\Hypothermia

‘Hypothermia describes the rap1d progressive mental an*
v collapse that’ accompanies chilllng of ‘the ‘vital’ organs.j"
by exposure to any combinatlon of cold ' wetness, and wind
'_aggravated by exhaustion. ~ '
" Hypothermia "is 'the. lowermg of the body core tem at
_(temperature of the vital organs;” heart, lung, brainb etc’,)” To
_ function properly,. the body core temperature must be 98; 6 F. A'shift
of half a degree can cause illness, fever, or chills. Shifts of 5
degrees in either direction can cause life-threatening problems.

Victims of hypothermia will be aware of feeling cold. Some may
realize they are becoming clumsy, but most will not be aware of what
is happening to them. As skin temperature drops, sense of touch and
pain decreases; muscles and their motor nerves are weakened.
Shivering produces heat, but it also consumes energy. If it is
intense and prolonged, it can result in exhaustion. Continued heat -
loss produces violent and uncontrollable shivering, speaking
difficulty, sluggish thinking, and amnesia. Advanced heat loss
results in muscular rigidity, erratic heartbeat and labored breathing,
unconsciousness, and finally, death.

Leaders should watch soldiers for these symptoms:

Uncontrollable fits of shivering.

Slurred or vague, slow speech.

Incoherence, lapses in memory.

Immobile, fumbling hands.

Frequent stumbling or lurching gait.

Drowsiness.

Apparent exhaustion, 1nab111ty to sit up after a rest.

000 O0OO0O0

The conscious, shivering victim is considered to be only mildly
hypothermic; he retains the ability to rewarm himself when removed
from the chilling environment. It is the mildly hypothermic soldier
that leaders can help. To rewarm the mildly hypothermic victim -

o Remove him from the cold environment.
o Cover him with blankets and other warming and insulating

materials.
o Apply moderate heat to the whole body (from a room heater or

warm shower).
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o Give him warm fluids, but:avoid caffeine, which narrows the
blood vessels.
o Use a sparsely clothed person wrapped in a blanket or
~-.8leeping : bag "with the victim to increase the - victims body
- temperature. :

Protective clothing is a soldier s best'tdefehse against
hypothermia. --Standard m111tary cold weather clothing works. well if it
is used properly:

rDehYdration

Water requirements for heavily loaded, properly clothed- soldiers
can approach a gallon a day in cold weather. Insensible water loss
(sweat absorbed by clothing), obvious sweatlng, and increased
~urination all affect water requirements. o

A soldier can easily follow his state of hydration by checking the
"snow spots". Deep yellow, orange;or brown urine indicates -the need

"+ " for more water. - Other signs of -dehydration are: slow:motion, no
~  appetite, nausea, sleepiness, and a higher than normal ‘temperature.
<.--This will be followed:by: d1221ness, a dry mouth, t1ngl1ng in the arms,

. "and ‘an inability to walk.

- It is important to' 'note thaL the synotoms of severe dehydration

are similar to those:of hypothermia. To distinguish between the two,

- open the victim's. cloihing and ‘feel the belly-wall;, If the beélly is

“~cold, -the victim is' probably hypothermic; if it's warm, he.is probably

-+ - dehydrated. . However, this test ‘is not foolproof because cold -weather
" dehydration can also lead to total body cooling. :

- ‘Keep - the dehydrated victim-'warm; but  loosen- hls clothes so

‘circulation ' is not .restricted. Gradually feed him ‘warm “1liquids.

~»Don't let him eat snow, which ‘uses up body" heat.» “The" victim needs

;j73p1enty of rest. Get him to medlcal personnel as soon -as- p0551ble.
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MOPP in the Cold

g Mlssmn-—orlented protectlve posture (MOPP) gear 1s used by
soldiers around the world to Pprotect themselves agalnst nuclear,
biologlcal and chemical (NBC) contamlnatlon. ,

» The overgarment of the MOPP gear coiisists. of an outer layer of
nylon—cotton -and an inner layer of charcoal-impregnated polyurethane
foam. It is designed to "breathe" and to allow for escape of a
certain amount of heat and moisture, but heat buildup can st11] be A
problem. :

'. Heat stress o

Commanders expect and are on . the. alert for heat problems when
soldiers wear MOPP gear in hot climates. ~They know that the effort a
Soldier expends and .the speed at' which he works, along with the
-temperature ‘and humidity, ‘determine - the. chance of his overheating.
. They: monitor. their soldlers closely in moderate and hot climates to
-prevent heat stress,

It is Just as cr1t1ca1 that commanders and small-—umt 1eaders

monitor MOPP-clad soldiers in cold weather. = Soldiers wearing MOPP
gear in ‘cold weather environments are also susceptible to ovnrhr-»atmg
and: excess perspiration, espec1a11y when they expend a lot:.of effort.
The solution to overheating and ‘excess sweating is prevention,. .
... -Commanders need a .thorough: understandmg of the MOPP .system's
flexibility. = MOPP 1levels: are modified based..on the commander's
assessment of the situation and criticality of .the mission. ‘This
flexible system allows commanders to relax some of the lmd.lf' to
lessen -heat. For example, a commander may allow sold1ers to loosen
the neck . cord, undo the hood -to form a.partial vent, or - ‘unzip the
jacket. to the neck in order. to vent. This stovepipe or chimney effect
allows heat to escape and lowers the body core temperature, reducmg
sweating, heat stress, and the possibility of cold 1n3ur1es. .

Cold injuries.’

. In cold weather, the potential for a cold injury exists alongside
the potential for heat stress. When overheating and excess
perspiration occur, soldiers should be allowed a rest period before
making a MOPP gear exchange. Even with a rest period, perspiration
can collect inside the facepiece and cause a cold injury. Soldiers
should take care when removing the mask to prevent perspiration from
freezing on their faces. A cloth such as an extra glove, sock, or
handkerchief can bs used to wipe the face and inside the mask
immediately after removing the mask. Arctic troops are issued the
balaclava, a combination knit ski mask and ski cap, which they use to
dry their faces immediately after the mask and hood are taken off.
Troops in other cold regions might use the all-purpose wool scarf as a
towel. But it must be used quickly to prevent the possibility of a
cold injury. C '
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- Putting. on a protective mask that is cold may. cause some
discomfort and difficulty in getting a tight seal. Wearing the mask

. carrier beneath outer garments allows. a soldier's body heat o -keep

the mask flexible, but this lengthens masking time.

_ When fitting the mask,.soldiers. must adjust the head harness only
tight enough to create a good seal. If the mask is too tight, it will
restrict blood flow to certain areas of the face and make those ‘areas
more susceptible to' cold injury.-

The metal buckles on. the prote"two mask b«acome cold quickly,

‘ ,however, if the mask is womn properly, the metal buckles should have
~little or no contact with the skin. - Thesé metal buckles should not be

wrapped with tape. Doing. so could interfere with proper adJustment
and fit of the mask and lead to problems in properly clearmg and
sealing the mask. Soldiers, however, should place a small piece of
tape over the exposed metal rivets inside the facepiece to prevent
cold injury. The tape should be just large enough to cover the metal
and. not so ‘large that it interferes with putting on the mask. )
" Hands are susceptlble to ‘cold weather 1n3uries while wearing the
chemical protective gloves. One way of combating this is to wear the
green wool liners from the black shell gloves instead of the white
glove liners underneath the protective gloves. Soldiers may wear
standard work gloves or black shells over the butyl-rubber gloves to
protect them from damage or during cold weather. Also, the mittens
issued as part of the cold weather gear are large enough to be worn
over the rubber gloves and provide protection against the cold.
.Wearing the protective mask and hood doesn't give the ears much
protection. from the cold.  Some soldiers in the Arctic wear the
balaclava in order to have a layer of insulation between the hood and
the skin. Troops not having the balaclava might consider using the
sleeping cap issued with the cold weather sleepmg bag. The cold
weather parka is iSsued to. all uruts operating in cold climates. It

-is large-enough to be worn over the' MOPP jacket, and its hood is large

enough to fit over the head, the mask with hood, and the helmet with
liner. 'This could afford protection for the head and ears against
extreme cold. Use of the pile cap is not a practical solution because
it is difficult to wear either inside or outside the hood.

‘These are only interim solutions. A permanent solution is needed,
and one is expected in the near future. Natick Research and -
Development Center is looking at attaching 2 hood, made of the same
material, to the overgarment. '

POL _operat_:ion in K)PP

- Water and’ POL product spills on ‘the chemical protectlve clothing
can be a problem even at moderate temperatures. Spillage in cold
weather" presents the potential for cold 1njuty, even hypothermia in
dire instances. If the butyl-rubber apron is available in the supply
system, wearing it could be a solution to the problem. Currently
under development is an item spec1f1cally for decontamination
operations. It is an expendable, lightweight, and inexpensive suit
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called SCALP (Suit, Contamination Avoidance and Liquid- Protection).
““The suit is designed to provide a barrier to liquid chemical agents
~and prevent wetting during decontamination oporations when worn: over
the protective overgarments. -

~*“ In an actual contaminated environment, the potential hazards of
‘cold- weather may not warrant a commander's full concern. - But, in a
" training environment, safety should not be sacrificed for realism.
Realism in training will not be lost by adJusting the MOPP level ‘to
prevent overheating, ensuring soldiers have a rest period before a
MOPP exchange, or allowing cold weather gear to be worn over the
- chemical protective suit. = Commanders should modify ' training’ if
necessary during extreme cond1tions to provide safety and protection
) for their soldlers. '
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TACTICAL SLEEP PROCEDURES

1. Commanders will establish and’ enforce a tactical sleep plan.
. The following procedures will apply.:

o a. iEnsurevpersonnelz'are.briefed andsfollow,thefunit’ sleep
" b. Inspect and approve all sleepingflocations;selected by
_subordinate leaders.‘f . T S - e

ciﬁ Designate and supervise where personnel are to sleep.

d. Ensure sleeping pOSitions are marked for high VlSlblllty
and post alert guards around personnel in the sleeping areas.

" e. Ensure personnel never sleep in front of, behind, or
under any vehicle. . : . -

" f. Ensure guards are briefed on their duties and
responsibilities, and equipped with a red filtered flashlight.
Guards must stop any vehicle attempting to enter the ~sleeping
area. , ‘

,2.,3Soldiers

.al Will not change sleeping locations without approval of
supervisors and notification of the guards and leaders. ’

b. Make an evaluation:‘of_their sleeping locations  for
‘possible hazards and ensure the area is clear of‘any dangers.

c; Never turn on the power ‘system of any vehicle until an
all clear of personnel has been given, then start the vehicle.

‘:d. Never move,a turret without warning‘all personnel.

,eria' Check under’.and around a vehicle ‘before* moving the
vehicle. . ‘ ‘ : g cL :

f;r; Ensure all vehlcles approaching “within 20 meters of any
vehicle or sleeping areas during limited visibility have a ground
- ~quide..
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Heat Injury is a Seasonal Danger

One of the most serious environmental problems this summer may
well be the heat and humidity soldiers will have to endure. - You can
reduce the possibility of having a heat casualty if you understand
the causes of heat injuries and take preventive measures.

Anyone who overexerts in hot humid weather, runs a risk of a
heat related injury. When temperature and’ humidity are severe, work
intensity and work-rest cycles should be adjusted.

The factors. which cause soldiers to become heat casualties
include high humidity, 1lack of heat acclimatizatlon, excessive body
weight, 1lack of sleep, fatigue, sunburn, absence of " sweating,
diarrhea, infection, fever, and excessive drinking of diuretics such
as coffee or alcohol. o / . ’

Acclimatization. Even young, physically fit soldiers can become
heat casualties if they let pride,‘ ambition, discipline, or
athletics . drive them to excess in the heat. Acclimatization
requires 1living and working in heat for at least 8-14 days and
requires doing progressively more difficult tasks.  The amount of

time needed depends on the individual soldier's condition.
Acclimatization. ‘will disappear in a week or two once the soldier is
out of the hot environment : Time spent in the hospital, on leave,
or even working 2 weeks in an air conditioned office can undo a
soldier's heat tolerance. v

Water consumption. Soldiers cannot rely on thirst as an adequate

indicator of how much water they need. The body's thirst mechanism
urges a person to drink only one-half to two- thirds of one* 's. actual
water needs.  Strength, endurance, and mental performance can  be

impaired after 2-3 hours of heavy sweating.

Soldiers must learn to drink water evén when they are not
thirsty. An effective rule of thumb is to have soldiers drink water
until -their stomachs begin to feel full and then to maintain that
full feeling. Most soldiers judge the consumption of 6 to 12 ounces
of water every 20 minutes (about one quart an hour) to be
comfortable.  Drinking up to .2 quarts of water per hour may be
required in some high heat stress environments.

.~ Caution 'soldiers _.against wusing beer as a fluid replacement
Experts agree alcohol is a known diuretic and can do harm if used to
replinish lost body fluids. Drinks with either too much sugar, or
too much salt;-can't be absorbed by the body as rapidly as water.
Water is the best weapon against summer S heat and humidity

Wet Bulb Globe Temperature (WBGT). The WBGT index- is the
commander's best means of evaluating environmental heat. Your
preventive medicine or environmental medicine section can tell vyou
the WBGT. The WGBT index gives the air temperature, humidity, air
movement, and radiant heat in one number. The conditions of the
index range from white (76-78 degrees) to black (88 and above). 1f

you are to be away from the installation, in the field, or at a
training site, you can use a portable WBGT kit. The kit is listed
on the Army Master Data File (AMDF) and basis of issue is CTA 8-100,
Army Medical Department Expendable/Durable Items.
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 SIMULATOR. s
 'HAND GRENADE, M1i6Al- [
" FIRING INSTRUCTIONS - - ‘&g

THESE CAN KILL OR GRIPPLE YOU!

VIII-B




[

Contact: local Pollce or Mlllwy Pollce

4 Pyrotec_hnlc sl'muletors

STAND BEHIND
THE HOFFMAN nm,cf

Pyrotechmc slmulator devnces accounted for 192 of the 240

" reparted explostves accidents. Although simulators do not normally

klll (I death in 192 acctdents) they do m]ure. that resuits in an

‘ o expenswe loss of manpower More: than 225 injuries resulted from
o the 192 accndents, and injury and damage costs totaled more than $1.4

million. This cost will continue to rise as, medtcal costs are ongoing

“*for soldiers still undergoing treatment.

-« Hoffman device. The most: frequently occurring ‘acdident

. - Involving any single.type explosives. device is with the Hoffman. More
- than haif.of all Hoffman accidents: Involve soldlers attempting to
d %».dluammble, cut.open, modity, or hand lgnlte this:device. This
;- simulator must.be used only’ for:its intended purpose and only in the
. wayeit was: desugned to be used: it is not'suitable for modification for

any other use: It-doesn't make-a. good booby trap or any other
modified device; it does makea good Hoffmadn device. .
The Hoffman, the Atwess, and most other-flash-type simulators

-~ contain a magnesium photoflash compound that is ¢lassified as a

- mass detonating explosive and detonates like TNT. It also burns
“:-'much faster than gunpowder and generates extremely high
. temperatures. Soldiers should never cut open or otherwise tamper
“with simulator devices.-Commanders must educate soldiers in proper

handling and use of pyrotechmc devnces to prevent the following

. " itypes of accidents. -

‘o‘When the. Hoffman device failed to detonate a soldler brought it

T msnde the M113.in:which he was ndlng He failed to disconnect the
charge from: the battery. The Hoffman exploded inside the track,

. .-burning and cutting the soldier and puttlng him on limited duty for

-, geveral days.

. e -Another soldier was extracting what he thought was gunpowder

- from a Hoffman charge when his platoon leader discovered him. The

platoon leader took the Hoffman charge from the soldier and tried to

~ remove the powder himself. He made a neat pile of powder on top of
"his track and bent over to light the pile with his cigarette lighter. The
. powder flared up, and the platoon leader received second- and thard-

degree burns to his face and left arm.
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® While guarding the perimet=r of a battalion maintenance
coliection point, a soldier attempted to rig an early warning trip wire
with a Hoffman round. The soldier made a fuse from a spring and a
‘bottle. While setting the trip wire, the soldier acmdentally completed
- thecircuit and discharged the round.

e The: umt was being evaluated and had been bnefed on the
mission by the battalion commander, a lieutenant colonel The S$-3,a
major, asked if the command had any simulators or pyrotechnics
that could add noise or realism to their mission. They had only some
smoke and simulator tank burst- 50mm cartridges for Hoffman - -
devices, but no acutal Hoffmans. After much discussion, another-

. -major, the battalion XO, suggested the 50mm could be "hot wired"
- for firing without the Hoffman device. He had seen this done many
times by both active and Reserve. troops to detonate simulators.

It was agreed that unit personnel not familiar with this procedure
would not be required to use the hot-wired explosives. Those who.
planned to do so were instructed to hook one simulator to one
20-foot section of wire. They were then briefed on some of the
hazards: Static electricity can detonate charges hooked up in this
manner, each simulator equals about a quarter of a stick of TNT;
simulators should be detonated at Ieast 20 feet from the tank.

One crew decided it would take too Iong to fire their sumulators
one at a time, so they modified the simulators into sets of four and
placed them in front of the tank’s position. No attack came, and three
sets of simulators were detonated in place before moving from the
position. The crew continued setting and moving the’ S|mulators until
chow time. The tank commander pulled one of the sets: uponthe
tank mear his hatch and noticed that a wire had come loose from the
set and one simulator had failed to detonate. He held the set in place
on the box until the tank stopped and then he attempted to rewire
the simulator. It exploded, injuring him and his crew-’members :

Risn mlsroncepllon that only junlor enllsled personnel should not
handle pyrotechnics. All personnel using these devices must be
trained and briefed hefore using any pyrotechnic simulators. Never
assume thal, just because soldiers have been in the Army a long:-
time, they have had experlence with and know how to use all
pyrotechnic devices.

‘© ATWESS, A soldier's curiosity led him to take apart an ATWESS
device just to see what was in it. Wanting to see what would happen
to the “little black cylinder,” the soldier lit a match and dropped it in
the cylinder. It ignited, severely burning his right-hand and wrist. .

e The loader on a TOW tracking exercise had been briefed before
- the'exercise on loading, firing, unloading, and safety of the M22

ATWESS simulator cartridge. Even though the foader had been
briefed not to stand behind the weapon, he had twice loaded the
cartridge from behind and twice was reprimanded for doing so. He
“was twice shown the correct method of loading the M22 ATWESS
from the side of the launch tube. On the third attempt, he again .
loaded from behind the launch tube, Before he could be stopped, he '
inserted the simulator and closed the breech. For unknown reasons,

it fired with the loader still in the back blast area.

There is no ,a‘_ubmtule for following correct procedures.
Soldisrs must be reminded constantly of the dangers of
pyrotechnic devices, especially the hazards of unauthorized use.

They should be taught not to tamper or experiment with
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pyrotechnics. Commanders should stress training so that all soldiers
know how:to.use the Hoffman and the ATWESS properly. Safety
briefings should include instructions and demonstrations on use of-
blanks and simulators, to include instructions on the dangerous

 features of the Hoffman and the ATWESS.

Booby trap simulators

Arhllery smulators, grenade slmulators, and tnp flares

There are three basic booby trap simulators: the Mil7, Mg, and

- MII9: Each has a tubular body and a similar appearance. A soldier

who is not thoroughly familiar with these devices can easily confuse
them. Each-type reacts differently when ignited, and a mistaken
identity can cause serious injury. Ensure only trarned mformed

soldlers handle booby trap simulators.

-e Supply failed to furnish instructions w1th the new box of MiI7

- simulators, and the soldier paid no attention to the warning printed

on the simulators. As a result, one of the simulators exploded in his-
hand.

¢ In the darkness, the squad leader failed to find out what type
simutators he had just provided his soldiers. When one of the

- soldiers pulled the string, the flash simulator exploded i in his-hand.

¢ Upon mission completion, the battalion was moving back to
base. A soldier was told to-expend a box of pyrotechnics that would

--:not'be taken back. A captain identified them-as whistlers,-and the

soldier detonated them by hand with no.problems. The soldier

-accepted another box and,. whlle expendmg the rounds one of them

exploded. in his hand ammedlately after he pulled the string. ThlS

~ soldier received three lacerations:and first--and second- degree
~ _-burns to his right hand because the wrong kind of simulator got -
" mixed in with a batch of wh|stlers and he falled to recogmze the -
i dlfference R

i} SIMULATOR, PROJECTILE GROUNT -0
/////,

SIMULATOR
. HAND GRENADE, M116A1
* FIRING INSTRUCTIONS  _

These devrces are also mvolved ina large number of accrdents
most of which are caused by tampering and throwing too close to

~_ personnel. Commanders must ensure that excessive motivation and
. .aggressor play are controlied at all times. Positive inventory control

can also reduce tampering and unauthorized use.
e Artlllery simulator. After his truck ran over and broke opena

» . simulator, a soldier threw his cugarette on-the black powder spilling
. out. The flash fire burned his face:and put him in the hospital.

- o Grenade simulator. While on night patrol, soldiers fired blanks at
another unit. A soldier from the unit under attack threw a grenade

- simulator at the opposing patrol. It exploded at the feet of another
.- soldier who suffered a temporary loss of hearlng and neck pam from

the noise:-

' Trip fiare simulator. In dlrect violation of the UCMJ a soldier had
a trtp flare simulator in his possession at a privately owned arcade.

"When he attempted to set it off, it exploded in his right hand. He was

‘hospitalized for 8 days and on restricted duty for 30 additional days

before facing a UCMJ action.
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- and curtace flares (TM 9-I370-208 -10) that fit easily Int

While on a field training exercise simulating artillery on a convoy, a

soldier tried to set off several different simulators. None exploded.

* . The soldier cut the casing on one simulator, spilled the powder onto

the ground and lit it. The flash caused second-degree burns to his

- face and hands and put him in the hospital for 3 days.

Four members of an aggressor fire team were in the woods
approaching the tree line by twin lakes when one of the team
members set off a trip flare at neck level. Gun powder from the biast
irritated the cheek area under his right eye and caused lrntatnon in
his right ear as well as some hearing loss.- : :

Trainers must be vigilant in teaching proper procedures and
torcetul in wamlng of possible dangers. The Army has prepared
handy. 4"x5” booklets for pyrotechnic simulators (TM 9-I370-207-I0),
pyrotechnlc slgnals (TM 9-1370-206-10), and photoflash cartridges - -

uniform pocket. Make sure each soldier who handles' pyrotechnic
simulators has read and knows these manuals Al brleﬂngs should :
include field safety. procedures ; :

L] Twenty-two soldters on an atr assault course were crossmg

through a‘low tunnel-that had-about 6 inches of water in it. When the

primary instructor. threw a smoke grenade-inside’ the tunnel, the -7

-smoke, the:confined-space, and the water all comblned to forma’ o
- very dense stagnant smoke. All 22 soldiers suffered smoke mhalatnon

and réquired hospitalization. One soldier subsequently died of

- -complications from the smoke.

Pyrotechnics can kill. Commanders must set the safety rules e

-through approprlate SOPs and siress adherence by teachlng soldlers

to give pyrotechnics their due respect

¢ Do read and follow operatmg mstructnons
® Do recognize that all pyrotechmc snmulators contam hazardous

’ matenals

* Do keep all samulators away from fires Remember photoﬂash
powder |gmtes instantly.
" e Do realize that pyrotechnics can cause |rr|tat|on |f smoke |s
inhaled’ or if residue gets on the skin. -
e Do aim pyrotechnic simulators away from other people A

* simulator thrown into a tent or. vehucle causes m;unes and property
] damage and can result in court martial. :

" o Do wear standard issue leather gloves: on firing-hand.
e Do give pyrotechnic simulators a lot of respect...

A"Ammumtlon and weapons systems

These systems are extremely dangerous and must be handled with
safety as the primary concern. Although no fatalities were recorded
during the reporting period, these munitions have killed before and

‘their misuse continues to cause serious injuries.
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~»:The platoon was on line’ throwmg grenades on command-with a
-second cookoff. Two soldiers standing about | meter: apart-were
.injured when a grenade exploded durrng the: cookoff trme before |t
.. was thrown.. ..
L. eTwo squads about 150 meters. apart were mvolved in. breechlng
operatlons with flares, artillery simulators, smoke pots; smoke
grenades, and:blanks. The attacking squad members were frrmg
grenade launchers and 40mm practice rounds. Due to the dense
_smoke, one-of the attackers apparently lost his bearings and fired :
_'into what he thought was dead space. An M203 round ricocheted off
Han obstacle and hit a soldier, fractunng h|s arm

Miscellaneous

Many other devices cause accidents. An explosrve devrce in the
:--. hands of‘aniuntrained person creates a dangerous envnronment
-~ Soldiers’ must be repeatedly cautioned as to the dangers of
'exploswes and must nét be allowed to tamper or expenment with
1 - explosive materials.
.. % An aggressor force looking for realism in their training decided
““to use civilian firecrackers instead of grenade simulators. One
%;soldler -deciding to'break open the firecrackers, spread the: ‘powder
- onthe ground. When lit, it exploded in the soldier’s. face.
~A sol,dl_e_r.opened an M80 blast simulator and poured the
) .ground. When he lit the powder, he suffered a flash
t hand that put him in the hosmtal for 8 days and on
Uty for a month.
entional warfare (UCW) team had 1ust completed a
. gade supply area..As they were making their escape,
the opposing team started firing star clusters at them. The first star -
cluster-landed in‘front of the vehicle; however the second Ianded in
... thetruck.bed, |gnltmg some parkas on the floor. The UCW team
’ ’membersjumped from the truck to escape the intense heat just as:.
~ the pyrote hnics on board started to go off. The truck and almost -
" $8,000 worthi'of equipment went up in-flames. :
. @ A soldier was making homemade explosives in his room. He was
closmg one end of a container with a hammer.when'the: exploswes
...went off. The blast. amputated.the;end. of hus thumb.and forefmger
-and damaged. thetendons-of his- mlddle fmger The m;unes thls
-soldier caus' d: hlmself totaled $43 000 -

}Whether because of Improper tralnlng, unsafe practlces, or :
.,_Murphy s Law, all ol these, accldents can be traeed back to lmproper

&

commander‘s disposal: |
. Comma ders must establlsh safe performance criteria. -

: ) 'mand emphasus must be placed on tramlng
Forces need not only to'be ready;" they must be safe and ready.
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Recommended Manuals for Explosives and Demolitions

Do's and Don'ts

' TM9-I300-200 Ammunltlon General o
g TM9-1300-206, Ammunmon and Explosuves, Stj‘ da ¢

* TM9-1300-214, Military Explf s

'TM9-1300-250 Ammunmon Malntenance

2 ,TM43-0001-37 Army Ammumtton Data Sheets

TM43-0001-38 Army Ammunmon Data Sheets

FM5-25 Exploslves and Demolutnons

FM5-34, ‘Engmeer Field Data.

FMQ-]G, EXplosiv_e Ordnance Reconnaissance |,
FM23-30, Grenades and Pyrotechnic Signals -

VA'AR:7'5'-'l,_ Méif“ﬁﬁi\QFS Involving Ammunition and Explosives.
: AR75-I5 Responsibilities-for Explosive Ordnance Dispo‘sal

AR385-63 Policies and Procedures for Firing Ammunltlon for-
Training, Target Practrce and Combat

AR385-64, Ammunition and Explosuves Safety Standards

Mlscellaneous Pyrotechmc ems
TM9—I375-200/2 Use of Mme' "ntntank
TM9-|375-2I3-I2 Demolmon Matenals

Pyrotechmcs -

Matenals o -
GTA5-I0-28 Demolltion Card

~“Following is a list.of Demolmons Do's and Dor was’
prepared by the Demolltlons Commlttee of: the , ngmeer Center Fort

-Belvoir; Virginia.

“The list is not'intended to be all inclusive. Its purpose is to assust
supervisors at-all levels in their planning and execution of

-~ demolitionstraining: The list also serves as a ready reference for
‘leaders who are checking demolition training plans and exercises.
‘This list in no way substitutes for the requirement to reference the

appropnate technical or field manual. Use of this list should always
bé in conjunction with FM5-25.

The conduct of live demolitions missions should only be attempted

~ asaresultofa thorough training program. Live demolitions must be

executed by personnel with a sound knowledge and hands-on

) expenence in demolition techniques and procedures.. .

Detalledét_echnlcal inquiries regarding this list should be directed to

_U.S. Army Engineer Center, ATTN; ATZA-TE-FE, Fort Belvoir, VA
' '22060-529I Autovon 354-690I.
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exposed to flame, excessxve heat

Demolition Don’ts

1. Don’tconnectblasting capsto det cord leads
from the charge until all nonessential personnel
have moved to.a safe area. Only the person
detailed to connect and fire the demohtlon, the-
mstructor, and the RSO should remain behind.

2 Don’t leave blastmg caps unattended before

_~or after attachment to the charge or finng wire.

3. Don’t carry blastmg caps or exploslves m
pockets )

4. Don’t mix explosxves and blastmg caps of
different manufacture. ’ : -

- 5. Don’t d1v1de responslblhty for demohtlon :

operatlons

6. Don’t conduct hve demohtlon trammg or -
exercises dunng the approach or progress of an
electrical storm. -

7. Don’t transport or store blastmg caps w1th
explosxves ' ,

8. Don't mix hve exploslves w1th mert or
‘dummy matcnal : AT

9. Don’t bury tlme fuse or blastmg caps or use .
m boreholes : Rt I LSBT

10. Don’t let mexpenenced personnel handle
exploslves .

cord mto a nonelectnc blast1

exploslves _
13. Don’t rush when workmg w1th exploslves
14. Don’t place exploslves where they wﬂl be

sparks or nnpact

‘ 15 Don’t attempt to fire electnc blastmg caps
‘with less than the mlmmum current required.

16. Don’t leave a vehicle containing explosive
matenal unattended

17. Don’t take apart or alter the contents of any

‘exploswe matenals

18. Don’t use aluminum 1 wire in an electncal
"Vsystem

19.. Don’t use electrlc blastmg caps within 155

meters of an energized power line.

20. Don’t twist time fuse 1n81de the blasting cap.

21 Don’t cut time fuse:until you are ready to
. -.insert into the igniter and blasting cap.

t'22 Don’t use the ﬁrst and last 6 inches of any

new or partially used roll of time fuse:

23. Don’t v1olate the requlred safety distance

. rules
. 24. Don’t walk on det cord or finng wire.

'25. Don’t connect a blastmg machine to firing
swire through the'unused portion of the drum. It

must be kept as -short as possible and cut to

: - 1length
11, Don’t insert anythlng but tlme fuse or det 96, Don’t allow finng wire to form loops when
laid on the ground.

12. Don buse "ld detenorated or damaged" 27, Don't allow det. cord to make any sharp

bends or loops.

28. Don’t. attempt to carry outa mission or any
aspect of a mission if you are unsure of what you

 are domg Stop and obtam assxstance



Demolltlon Do’

- 1. Alwayspost guards to prevent access mslde
“the danger radius.

2. Always use the rninimum ‘amount of explo-
sives necessary to accomplish the mission.

3. Always use the minimum number of per-
sonnel necessary to accomphsh the mission.

4. Supervisors must mamtam control of the
blasting machine. -~ ‘ ~

5. The firing point end of firing wire must he
. guarded and kept dlsconnected and shunted
" until ready to fire.

6. Misfires should be checked by the OIC or
RSO. If for some reason; they are unfamiliar
with the setup of the demolition, the soldier who
set the charge will accompany them, returning
to the safe point when no longer required.

7. Keep flame producing devices at least 50 feet
from vehicles carrying explosives.

8. Keep explosive materials away from food
and eyes. Wash hands after handhng

9. Clear the 1mmed1ate area. of vehlcles
equipment and extra explosive materials.

10. Ensure there are no foreign obje'cts‘ or
‘moisture in a fuse lighter or blastmg caps pnor
to inserting the time fuse.

11. Always conduct a test burn of at least three
feet of time fuse to determine its burn rate.’

12. Determine the length of time fuse requn'ed
by walkmg the route to your safe pomt

13. Use only M2 cnmpers when cutting tlme
fuse/det cord or when crimping.

14. Crimp blasting caps prior to placing in
explosives.

15. Always sound adequate warning (non-
wartime environment) prior to blast.

16 Always use nonsparklng tools

17. Always observe the mlnlmum safe
distances. -

18. Remaln ina safe area untll the post blast
fumes, dust and mists have subslded o

19. Always observe the minimum waltmg time
prior to investigating a misfire.

20. When taping a blastlng cap to det cord
ensure 4 inch of the cap is clearly visible at both -
ends. - .

21. Remam 1n a safe area untll the tlme has
expired on all nonelectric systems and/or all
firing wires have been connectedto the blasting
machine and fired (even if detonatlon has
already occurred).

22. Always check firing wire for breaks and for

contmulty

23. F‘mng wire should whenever posslble, be
lald flat on the ground or burled

24. Demohtlon clrcults should where posslble,
use blasting caps only to detonate det cord
ring/line mains or branch hnes if smgle
charges

25. All demohtlons, dual or. smgle prlmed
should be dual fired. :

26. Connections between blastlng capl leads
and firing wire must be secured wlth 1nsulat1ng
tape, not the cardboard spool. ER

21. When two nonelectnc blastmg caps are used
to dual fire a demolition or to fire two separate
charges, the time fuse will be cut to allow an
interval 'of not less than 10 seconds between
firings. 1
29. Do ask for assistance if you are unsure of
what you are doing.
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